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(57)Abstract 

PROBLEM TO BE SOLVED: To enable isochronous packet transfer 
between devices by connecting an internal bus to multiple external 
buses and providing multiple gate nodes, which send and receive 
isochronous packets between the external and internal buses and a 
synchronizing means which synchronizes the reference time of the 
external bus between the external buses sending and receiving the 
isochronous packets. 

SOLUTION: This packet transfer device 100 has an internal bus 21 
having an isochronous packet transfer function between different 
external buses, gate nodes 24a to 24d which send and receive 
isochronous packets to and from external buses 1a to Id an internal 
bus 21, 1st and 2nd timer means 22 and 107 which outputs absolute 
time and arbitration cycles, and an internal bus arbitrating means 23 
which equally arbitrate requests to use the internal buses 21 from 
the gate nodes 24a to 24d. Consequently, the reference time among 
the external buses 1 which send and receive the isochronous 
packets is synchronized. 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] The inside of the 1st which has transmission function of isochronous packet to n-th (n 
is the two or more natural numbers) external bus, It is equipment which transmits an isochronous 
packet to the k-th (k is the natural number of arbitration of 1 to n) external bus of arbitration 
from the j-th (j is the natural number of 1 to n) external bus of arbitration. Each n-th external bus 
is connected from the internal bus to which the isochronous packet from the j-th external bus to 
the k-th external bus of arbitration of arbitration is transmitted, the above-mentioned internal bus, 
and the above 1st. Between one's external bus and the above-mentioned internal bus From the 1st 
which transmits and receives an isochronous packet between the n-th (n is the two or more 
natural numbers) gate node and the k-th external bus of the j-th and arbitration of the arbitration 
which performs transmission and reception of an isochronous packet Packet transfer equipment 
characterized by having a synchronous means to synchronize the criteria time of day of an 
external bus. 

[Claim 2] In packet transfer equipment according to claim 1 the n-th gate node from the above 
1st The 1st packet-sending-and-receiving means which transmits and receives the packet from its 
external bus and above-mentioned internal bus, A time stump judging means to judge whether 
the time stump is contained in the received isochronous packet, A time stump location detection 
means to detect the location of the above-mentioned time stump, A time stump offset means to 
be based on the positional information of the detected above-mentioned time stump, and to add 
or subtract an offset value to a time stump, An internal bus header addition means to add the 2nd 
header including the destination or the information on the source, and the information used for 
transmission and reception with an internal bus to an isochronous packet, The 1st memory means 
which stores the isochronous packet which added the 2nd header of the above, The 1st read-out 
control means which predicts the 2nd header added to the isochronous packet stored in the 
memory means of the above 1st, and controls the transfer of an isochronous packet to an internal 
bus from the 1 st memory means, Packet transfer equipment characterized by transmitting the 
isochronous packet which ****( e d) and received from its external bus to an internal bus. 
[Claim 3] In packet transfer equipment according to claim 1 or 2 the n-th gate node from the 
above 1st A packet selection means to choose a specific packet from the isochronous packet 
which flows an internal bus, and to receive, A register means to hold the channel number for 
sending out the isochronous packet which received to one's external bus, The header rewriting 
means which rewrites the packet header of the isochronous packet which received based on the 
output from the above-mentioned register means, The 2nd memory means which stores the 
isochronous packet by which the above-mentioned packet header was rewritten, The number of 
cycles contained in the 2nd header of the above and the offset value included in a time stump are 
added. This added value, The isochronous packet stored in a number comparison means of cycles 



to measure the criteria cycle of an external bus, and the memory means of the above 2nd is 
predicted. Packet transfer equipment characterized by transmitting the isochronous packet which 
has the 2nd read-out control means which controls a transfer of the isochronous packet from the 
2nd memory means to its external bus, and received from the internal bus to one's external bus. 
[Claim 4] the bus criteria time of day when the above-mentioned synchronous means 
synchronizes the time amount of the above-mentioned external bus with an external bus in 
packet transfer equipment according to claim 1 on the basis of the 1st clock means which clocks 
time amount independently, and the clock means of the above 1 st ~ a time check ~ the packet 
transfer equipment characterized by having a means. 

[Claim 5] packet transfer equipment according to claim 4 - setting ~ the above-mentioned bus 
criteria time of day ~ a time check - the packet transfer equipment characterized by a means 
making the time of day which the clock means of the above 1 st shows, and the criteria time of 
day of the above-mentioned external bus do ** 1. 

[Claim 6] packet transfer equipment according to claim 1 - setting ~ the above-mentioned 
synchronous means - the above-mentioned bus criteria time of day ~ a time check - the packet 
transfer equipment characterized by having a bus for criteria time of day for broadcasting the 
time of day which a means shows to the other gates, and synchronizing the criteria time of day of 
other external buses with arbitration or the criteria time of day of a specific external bus. 
[Claim 7] Setting to packet transfer equipment according to claim 6, the above-mentioned bus 
for criteria time of day is packet transfer equipment characterized by making it do ** 1 about the 
criteria time of day of other external buses to arbitration or the criteria time of day of a specific 
external bus. 

[Claim 8] It is packet transfer equipment characterized by making it do ** 1 in 4 bits of low 
order at least among the bits as which the above-mentioned synchronous means expresses the 
number of cycles of an external bus in packet transfer equipment given in claims 5 or 7. 
[Claim 9] It is packet transfer equipment characterized by the above-mentioned synchronous 
means having the synchronous precision of the transmission cycle unit of an isochronous packet 
in packet transfer equipment given in either of claims 4-8. 

[Claim 1 0] It is packet transfer equipment characterized by adding the 1 st offset value specified 
by the time amount taken for the above-mentioned offset means to transmit a packet to the k-th 
external bus of the above from the j-th external bus of the above in packet transfer equipment 
according to claim 2 to the above-mentioned time stump. 

[Claim 1 1] In packet transfer equipment according to claim 2 The criteria time of day of the j-th 
external bus of the above, It has a time-of-day difference detection means to detect the 2nd offset 
value specified according to the difference of the criteria time of day of the k-th external bus of 
the above. The above-mentioned time stump offset means Packet transfer equipment 
characterized by adding or subtracting to the time stump which carried out [ above-mentioned ] 
detection of the value adding the offset value of the above 1st, and the offset value of the above 
2nd. 

[Claim 12] It is packet transfer equipment characterized by the offset value of the above 1st 

being a fixed cycle value in packet transfer equipment given in claims 10 or 1 1 . 

[Claim 13] It is packet transfer equipment characterized by the offset value of the above 2nd 

being a fixed cycle value in packet transfer equipment given in claims 10 or 1 1 . 

[Claim 14] The 2nd clock means which outputs a mediation cycle to either of claims 1-13 in the 

packet transfer equipment of a publication, An internal bus mediation means to arbitrate the 

demand which uses the internal bus outputted from each n-th gate node from the above 1st, and 



to grant a bus royalty to each gate node in order, Packet transfer equipment characterized by 
being what **** and transmits the isochronous packet from each n-th external bus to [ from the 
above 1st ] the above-mentioned internal bus. 

[Claim 15] In packet transfer equipment according to claim 14 the read-out control means of the 
above 1 st The above-mentioned mediation cycle is compared with the number of cycles when 
the packet-sending-and-receiving means of the above 1st receives an isochronous packet. If the 
demand which uses a bus is outputted to the above-mentioned internal bus mediation means and 
a bus royalty is acquired from the above-mentioned internal bus mediation means when the 
number of cycles is in agreement If it finishes sending out the packet which should control to 
send out the isochronous packet stored in the memory means of the above 1 st to an internal bus, 
and should be sent out It is what outputs a cycle out signal to the above-mentioned internal bus 
mediation means. The above-mentioned internal bus mediation means Packet transfer equipment 
characterized by being what changes the duration of service of the internal bus by each n-th 
external bus from the above 1 st by granting a bus royalty to the following gate node which is 
demanding use of an internal bus if the above-mentioned cycle out signal is inputted. 
[Claim 16] It is packet transfer equipment characterized by the memory means of the above 1st 
being what stores a period until it acquires the bus royalty of the above-mentioned internal bus, 
and an isochronous packet in case an isochronous packet is transmitted to the above-mentioned 
internal bus from the j-th external bus of the above in packet transfer equipment according to 
claim 15. 

[Claim 1 7] It is packet transfer equipment characterized by the memory means of the above 2nd 
being what stores a period until it acquires the royalty of the k-th external bus of the above, and 
an isochronous packet in case an isochronous packet is transmitted to the k-th external bus of the 
above from the above-mentioned internal bus in packet transfer equipment according to claim 
15. 

[Claim 1 8] It is packet transfer equipment characterized by being what the memory means of the 
above 1 st consists of with a FIFO memory means in packet transfer equipment according to 
claim 16. 

[Claim 1 9] It is packet transfer equipment characterized by being what the memory means of the 
above 2nd consists of with a FIFO memory means in packet transfer equipment according to 
claim 17. 

[Claim 20] It is packet transfer equipment characterized by being what consists of M FIFO 
memory means (M is the natural number) for the memory means of the above 2nd to classify the 
isochronous packet which received from the above-mentioned internal bus per external bus of a 
transmitting agency in packet transfer equipment according to claim 1 9, and to store. 
[Claim 21] It is packet transfer equipment characterized by the n-th external bus and above- 
mentioned internal bus being a bus of the same specification from the above 1 st in packet 
transfer equipment according to claim 1 . 

[Claim 22] It is packet transfer equipment characterized by the maximum transmission rate of the 
above-mentioned internal bus being 1/2 or less [ of total of the isochronous packet maximum 
transmission rate of the n-th external bus ] from the above 1st in packet transfer equipment 
according to claim 1 . 

[Claim 23] It is packet transfer equipment which the above 1st to the n-th external bus is a serial 
bus, and is characterized by the above-mentioned internal bus being a parallel bus in packet 
transfer equipment according to claim 1 . 

[Claim 24] Setting to packet transfer equipment according to claim 1, the bus clock of the n-th 



external bus and the bus clock of the above-mentioned internal bus are the same or packet 
transfer equipment characterized by being a synchronous clock from the above 1 st. 
[Claim 25] It is packet transfer equipment characterized by the n-th external bus being an 
IEEE 1394 serial bus from the above 1st in packet transfer equipment given in either of claims 1- 
24. 

[Claim 26] It is packet transfer equipment characterized by the n-th external bus being USB 
(Universal Serial Bus) from the above 1 st in packet transfer equipment given in either of claims 
1-25. 

[Claim 27] The inside of the 1st which has transmission function of isochronous packet to n-th (n 
is the two or more natural numbers) external bus, It is the record medium which stored the packet 
transfer processing program for making packet transfer processing in which an isochronous 
packet is transmitted to the k-th (k is the natural number of 1 to n) external bus of arbitration 
perform to a computer from the j-th (for j to be the natural number of 1 to n) external bus of 
arbitration. The above-mentioned packet transfer processing program is a record medium 
characterized by being the thing which makes the packet transfer processing program by packet 
transfer equipment given in either of claims 1-26 perform to a computer. 



[Translation done.] 



DETAILED DESCRIPTION 



[0001] 

[Field of the Invention] This invention has the isochronous packet transmission function 
represented into an IEEE 1394 serial bus etc., and relates to the packet transfer equipment which 
connects two or more buses. 



PRIOR ART 



[0002] 

[Description of the Prior Art] In recent years, using ISO/IEC13213 conformity serial buses, such 
as an IEEE 13 94 serial bus, two or more AVC devices, such as digital one VCR or a personal 
computer, are connected, a network is formed, and data transmission between devices is 
performed. 125microsec is made into 1 cycle of data transmission by IEEE 1394 serial bus. 
moreover, by IEEE1394 serial bus, transmission of data is performed [ with the isochronous 
communication link (synchronous transmission) to which data transmission is immediately 
carried out according to a Request to Send ] behind time from generating of a Request to Send 
depending on the case ~ being asynchronous (asynchronous communication) — it defines. The 
above-mentioned isochronous communication link is a correspondence procedure used for 
transmission of the data with which real time nature like AV (Audio Video) data is demanded. In 
this isochronous communication link, the data of at least 1 packet are once transmitted to 1 cycle 
(125 microseconds) using the band which acquired the band required to transmit data first in 
advance of initiation of transmission of data, and was acquired beforehand. Thereby, the real 
time nature of data transmission is guaranteed. 

[0003] On the other hand, the above-mentioned asynchronous communication link is a 
correspondence procedure used for transmission of the data with which real time nature is not 



demanded like transmission of computer data and still picture data, such as a command. As 
transmission of current and AV data using an isochronous communication link, the transmission 
approach of the data for digital VCR (Video Cassette Recorder), the transmission approach of 
the data of an MPEG 2 transport stream, etc. are defined. 

[0004] Hereafter, the correspondence procedure in the conventional IEEE 1394 network is 
explained briefly. As for drawing 1 9 (a), three terminal units show typically the network where 
the network where two terminal units were connected through the above-mentioned IEEE 13 94 
serial bus was connected through the above-mentioned IEEE 13 94 serial bus again, respectively, 
as for drawing 19 (b). The IEEE1394 network of drawing 19 (a) is constituted by the IEEE1394 
serial bus 203 which connects the above VCR201 and VCR202 with 1st digital [ 201 ] one VCR 
which transmits an isochronous packet, and 2nd digital [ 202 ] one VCR which receives an 
isochronous packet. 

[0005] Moreover, the IEEE1394 network of drawing 19 (b) is constituted by the IEEE1394 serial 
bus 203 which connects the above VCR201 and VCR202 with 1st digital [ 201 ] one VCR which 
transmits an isochronous packet, 2nd digital [ 202 ] one VCR which receives an isochronous 
packet, and 3rd digital [ 205 ] one VCR, and the IEEE1394 serial bus 204 which connects the 
above VCR202 and VCR205. In addition, digital [ 201 ] ones VCR of the above 1st serves as the 
Maine terminal unit which outputs a cycle-start packet every 125 microseconds on the above- 
mentioned network. Moreover, this Maine terminal unit 201 has the composition of also 
performing assignment of the frequency band which each terminal uses for data transmission. 
[0006] In the above-mentioned IEEE 1394 network, the time amount used for an isochronous 
communication link and the time amount used for an asynchronous communication link are 
assigned to 1 cycle period, 80% of 1 cycle period is used for an isochronous communication link, 
and the 20 remaining% is used for an asynchronous communication link. And each terminal unit 
performs data transmission by isochronous communication link about the data with which real 
time nature is demanded, and performs data transmission by asynchronous communication link 
about the data with which real time nature is not demanded. 

[0007] Next, actuation is explained. In order to change into the condition that a packet can be 
transmitted first, after bus reset, tree discernment determines the parentage between nodes and 
the root node which arbitrates the demand which uses the bus from two or more nodes is 
determined. By this tree discernment, the node of VCR202 turns into [ the node of VCR201 ] a 
root node with a child node again. Next, an identification number is assigned to each node by the 
self-discernment for identifying a self-node and other nodes, and the identification number of the 
node of VCR201 is set to physhical_ID=0, and the identification number of the node of VCR202 
is set to physhical_ID=l. 

[0008] Next, the node of VCR201 asks a root node 201 for authorization (bus royalty) of the 
band used for transmission of data. A root node 201 arbitrates the demand (bus royalty) of the 
band use from each node, and grants a bus royalty in order to each node. And if a bus royalty is 
permitted, the node of VCR201 will transmit an isochronous packet to VCR202 once [ at least ] 
during 1 cycle period using the above-mentioned band, after acquiring bandwidth required for a 
transfer of an isochronous packet, and a channel number. 

[0009] Moreover, drawing 1 8 is a conceptual diagram for explaining transmission of an 
isochronous packet. It is the period which shows that 206 was a cycle-start packet in drawing, it 
is the data prefix period which holds a bus until 207 is a period which arbitrates the request from 
two or more nodes in a bus mediation period and the node from which 208 acquired the bus 
royalty is [ packet transmission ] ready, and packet transmission ended 210 at the data end. 



[0010] The root node 201 is outputting the cycle-start packet 206 which shows the head location 
for every cycle. And if a bus is held (data prefix period 208) and packet transmission preparation 
is completed, an isochronous packet 209 will be outputted for every cycle, until packet 
transmission preparation will complete the node of VCR201, if a bus royalty is acquired through 
the bus mediation period 207. 

[001 1] Moreover, by isochronous transmission, although transmission of two or more channels is 
also possible to the appearance shown in drawing 18 (b), a band is secured in each channel unit 
in this case. Moreover, such isochronous transmission in IEEE1394 is described in detail at 
specification document "IEEE Standard for a High Performance Serial BUS" of IEEE Std 1394- 
1995. 



[Translation done.] 
TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by IEEE 1394 serial bus, only connection 
of one bus (tree) per a maximum of 63 node is allowed, and the node after the 64th set cannot be 
connected. Moreover, although about 64000 nodes are connectable if two or more buses are 
connected through a bus bridge, it does not have the function to perform a mutual transfer of an 
isochronous packet to a bus bridge between different buses, and dubbing etc. cannot be 
performed to hundreds of decks at once from the one deck like business-use dubbing equipment. 
[0013] Moreover, in IEEE1394, if additional connection of 3rd digital [ 205 ] one VCR is newly 
made from 1st digital [ 201 ] one VCR by bus 204 during transmission of an isochronous packet 
to 2nd digital [ 202 ] one VCR 2nd digital [ 202 ] one VCR as shown in drawing 19 (b), the 
actuation which the whole bus resets will be caused. And if bus reset arises by addition of such a 
new device or cutting of a device, isochronous transmission 2nd digital [ VCR / 202 ] will once 
be interrupted from 1st digital [ 201 ] one VCR established previously. 

[0014] This invention connects two or more serial buses mutually in an IEEE1394 serial bus etc. 
in view of the above-mentioned trouble, and it aims at offering the data-logging medium which 
stored the program for making the packet transfer processing by this packet transfer equipment 
perform to a computer in the packet transfer equipment [ an isochronous packet transfer is 
possible in 63 or more sets of devices, and ] which can perform addition of a device, cutting, etc., 
without interrupting a transfer of an isochronous packet, and a list. 



MEANS 
[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, the packet 
transfer equipment concerning invention according to claim 1 The inside of the 1 st which has 
transmission function of isochronous packet to n-th (n is the two or more natural numbers) 
external bus, It is equipment which transmits an isochronous packet to the k-th (k is the natural 
number of arbitration of 1 to n) external bus of arbitration from the j-th (j is the natural number 
of 1 to n) external bus of arbitration. Each n-th external bus is connected from the internal bus to 
which the isochronous packet from the j-th external bus to the k-th external bus of arbitration of 



arbitration is transmitted, the above-mentioned internal bus, and the above 1 st. Between one's 
external bus and the above-mentioned internal bus From the 1st which transmits and receives an 
isochronous packet between the n-th (n is the two or more natural numbers) gate node and the k- 
th external bus of the j-th and arbitration of the arbitration which performs transmission and 
reception of an isochronous packet It is characterized by having a synchronous means to 
synchronize the criteria time of day of an external bus. 

[0016] Moreover, the packet transfer equipment concerning invention according to claim 2 In 
packet transfer equipment according to claim 1 the n-th gate node from the above 1st The 1st 
packet-sending-and-receiving means which transmits and receives the packet from its external 
bus and above-mentioned internal bus, A time stump judging means to judge whether the time 
stump is contained in the received isochronous packet, A time stump location detection means to 
detect the location of the above-mentioned time stump, A time stump offset means to be based 
on the positional information of the detected above-mentioned time stump, and to add or subtract 
an offset value to a time stump, An internal bus header addition means to add the 2nd header 
including the destination or the information on the source, and the information used for 
transmission and reception with an internal bus to an isochronous packet, The 1st memory means 
which stores the isochronous packet which added the 2nd header of the above, The 1st read-out 
control means which predicts the 2nd header added to the isochronous packet stored in the 
memory means of the above 1st, and controls the transfer of an isochronous packet to an internal 
bus from the 1st memory means, It **** and is characterized by transmitting the isochronous 
packet which received from its external bus to an internal bus. 

[0017] Moreover, the packet transfer equipment concerning invention according to claim 3 In 
packet transfer equipment according to claim 1 or 2 the n-th gate node from the above 1st A 
packet selection means to choose a specific packet from the isochronous packet which flows an 
internal bus, and to receive, A register means to hold the channel number for sending out the 
isochronous packet which received to one's external bus, The header rewriting means which 
rewrites the packet header of the isochronous packet which received based on the output from 
the above-mentioned register means, The 2nd memory means which stores the isochronous 
packet by which the above-mentioned packet header was rewritten, The number of cycles 
contained in the 2nd header of the above and the offset value included in a time stump are added. 
This added value, The isochronous packet stored in a number comparison means of cycles to 
measure the criteria cycle of an external bus, and the memory means of the above 2nd is 
predicted. It has the 2nd read-out control means which controls a transfer of the isochronous 
packet from the 2nd memory means to its external bus, and is characterized by transmitting the 
isochronous packet which received from the internal bus to one's external bus. 
[0018] moreover, the bus criteria time of day when the packet transfer equipment concerning 
invention according to claim 4 synchronizes the time amount of the above-mentioned external 
bus on the basis of 1 st clock means by which, as for the above-mentioned synchronous means, an 
external bus clocks time amount independently in packet transfer equipment according to claim 
1, and the clock means of the above 1st - a time check - it is characterized by to have a means. 
[0019] moreover, the packet transfer equipment concerning invention according to claim 5 - 
packet transfer equipment according to claim 4 - setting ~ the above-mentioned bus criteria time 
of day - a time check - a means is characterized for the time of day which the clock means of 
the above 1 st shows, and the criteria time of day of the above-mentioned external bus by making 
it do ** 1. 

[0020] moreover, the packet transfer equipment concerning invention according to claim 6 ~ 



packet transfer equipment according to claim 1 — setting -- the above-mentioned synchronous 
means -- the above-mentioned bus criteria time of day - a time check ~ it has a bus for criteria 
time of day for broadcasting the time of day which a means shows to the other gates, and is 
characterized by to synchronize the criteria time of day of other external buses with arbitration or 
the criteria time of day of a specific external bus. 

[0021] Moreover, in packet transfer equipment according to claim 6, the above-mentioned bus 
for criteria time of day is characterized for the criteria time of day of other external buses by 
making it do ** 1 at arbitration or the criteria time of day of a specific external bus by the packet 
transfer equipment concerning invention according to claim 7. 

[0022] Moreover, the above-mentioned synchronous means is characterized for 4 bits of low 
order by making it do ** 1 at least among the bits as which the packet transfer equipment 
concerning invention according to claim 8 expresses the number of cycles of an external bus in 
packet transfer equipment given in claims 5 or 7. 

[0023] Moreover, the packet transfer equipment concerning invention according to claim 9 is 
characterized by the above-mentioned synchronous means having the synchronous precision of 
the transmission cycle unit of an isochronous packet in packet transfer equipment given in either 
of claims 4-8. 

[0024] Moreover, the packet transfer equipment concerning invention according to claim 10 is 
characterized by adding the 1st offset value specified by the time amount taken for the above- 
mentioned offset means to transmit a packet to the k-th external bus of the above from the j-th 
external bus of the above to the above-mentioned time stump in packet transfer equipment 
according to claim 2. 

[0025] Moreover, the packet transfer equipment concerning invention according to claim 1 1 In 
packet transfer equipment according to claim 2 The criteria time of day of the j-th external bus of 
the above, It has a time-of-day difference detection means to detect the 2nd offset value specified 
according to the difference of the criteria time of day of the k-th external bus of the above. The 
above-mentioned time stump offset means It is characterized by adding or subtracting to the time 
stump which carried out [ above-mentioned ] detection of the value adding the offset value of the 
above 1st, and the offset value of the above 2nd. 

[0026] Moreover, the packet transfer equipment concerning invention according to claim 12 is 
characterized by the offset value of the above 1st being a fixed cycle value in packet transfer 
equipment given in claims 10 or 11. 

[0027] Moreover, the packet transfer equipment concerning invention according to claim 13 is 
characterized by the offset value of the above 2nd being a fixed cycle value in packet transfer 
equipment given in claims 10 or 11. 

[0028] Moreover, the packet transfer equipment concerning invention according to claim 14 The 
2nd clock means which outputs a mediation cycle to either of claims 1-13 in the packet transfer 
equipment of a publication, An internal bus mediation means to arbitrate the demand which uses 
the internal bus outputted from each n-th gate node from the above 1st, and to grant a bus royalty 
to each gate node in order, It **** and is characterized by being what transmits the isochronous 
packet from each n-th external bus to [ from the above 1 st ] the above-mentioned internal bus. 
[0029] Moreover, the packet transfer equipment concerning invention according to claim 1 5 In 
packet transfer equipment according to claim 14 the read-out control means of the above 1st The 
above-mentioned mediation cycle is compared with the number of cycles when the packet- 
sending-and-receiving means of the above 1st receives an isochronous packet. If the demand 
which uses a bus is outputted to the above-mentioned internal bus mediation means and a bus 



royalty is acquired from the above-mentioned internal bus mediation means when the number of 
cycles is in agreement If it finishes sending out the packet which should control to send out the 
isochronous packet stored in the memory means of the above 1 st to an internal bus, and should 
be sent out It is what outputs a cycle out signal to the above-mentioned internal bus mediation 
means. The above-mentioned internal bus mediation means An input of the above-mentioned 
cycle out signal is characterized by being what changes the duration of service of the internal bus 
by each n-th external bus from the above 1 st by granting a bus royalty to the following gate node 
which is demanding use of an internal bus. 

[0030] Moreover, in case the packet transfer equipment concerning invention according to claim 

16 transmits an isochronous packet to the above-mentioned internal bus from the j-th external 
bus of the above in packet transfer equipment according to claim 15, the memory means of the 
above 1st is characterized by being what stores a period until it acquires the bus royalty of the 
above-mentioned internal bus, and an isochronous packet. 

[0031] Moreover, in case the packet transfer equipment concerning invention according to claim 

17 transmits an isochronous packet to the k-th external bus of the above from the above- 
mentioned internal bus in packet transfer equipment according to claim 1 5, the memory means of 
the above 2nd is characterized by being what stores a period until it acquires the royalty of the k- 
th external bus of the above, and an isochronous packet. 

[0032] Moreover, the packet transfer equipment concerning invention according to claim 18 is 
characterized by the memory means of the above 1st being what is constituted by the FIFO 
memory means in packet transfer equipment according to claim 16. 

[0033] Moreover, the packet transfer equipment concerning invention according to claim 19 is 
characterized by the memory means of the above 2nd being what is constituted by the FIFO 
memory means in packet transfer equipment according to claim 17. 

[0034] Moreover, the packet transfer equipment concerning invention according to claim 20 is 
characterized by the memory means of the above 2nd being what consists of M FIFO memory 
means (M is the natural number) to classify the isochronous packet which received from the 
above-mentioned internal bus per external bus of a transmitting agency, and to store it in packet 
transfer equipment according to claim 19. 

[0035] Moreover, the packet transfer equipment concerning invention according to claim 21 is 
characterized by the n-th external bus and above-mentioned internal bus being a bus of the same 
specification from the above 1 st in packet transfer equipment according to claim 1 . 
[0036] Moreover, the packet transfer equipment concerning invention according to claim 22 is 
characterized by the maximum transmission rate of the above-mentioned internal bus being 1/2 
or less [ of total of the isochronous packet maximum transmission rate of the n-th external bus ] 
from the above 1 st in packet transfer equipment according to claim 1 . 

[0037] Moreover, in packet transfer equipment according to claim 1, the above 1st to the n-th 
external bus of the packet transfer equipment concerning invention according to claim 23 is a 
serial bus, and it is characterized by the above-mentioned internal bus being a parallel bus. 
[0038] Moreover, the packet transfer equipment concerning invention according to claim 24 is 
that the bus clock of the n-th external bus and the bus clock of the above-mentioned internal bus 
are the same, or a thing characterized by being a synchronous clock from the above 1st in packet 
transfer equipment according to claim 1 . 

[0039] Moreover, the n-th external bus is characterized by the packet transfer equipment 
concerning invention according to claim 25 being an IEEE 13 94 serial bus from the above 1st in 
packet transfer equipment given in either of claims 1-24. 



[0040] Moreover, the n-th external bus is characterized by the packet transfer equipment 
concerning invention according to claim 26 being USB (Universal Serial Bus) from the above 1 st 
in packet transfer equipment given in either of claims 1-25. 

[0041] Moreover, the record medium concerning invention according to claim 27 The inside of 
the 1st which has transmission function of isochronous packet to n-th (n is the two or more 
natural numbers) external bus, It is the record medium which stored the packet transfer 
processing program for making packet transfer processing in which an isochronous packet is 
transmitted to the k-th (k is the natural number of 1 to n) external bus of arbitration perform to a 
computer from the j-th (for j to be the natural number of 1 to n) external bus of arbitration. The 
above-mentioned packet transfer processing program is characterized by storing in either of 
claims 1-26 the program to which the packet transfer processing by the packet transfer 
equipment of a publication is made to carry out to a computer. 
[0042] 

[Embodiment of the Invention] (Gestalt 1 of operation) Drawing 9 is drawing showing the 
configuration of the packet transfer equipment 100 by the gestalt 1 of this operation. The external 
buses la- Id in which this packet transfer equipment 100 has an isochronous packet transmission 
function, The internal bus 21 which has an isochronous packet transfer facility for transmitting 
an isochronous packet to the k-th external bus of arbitration from the j-th external bus of 
arbitration, The gate nodes 24a-24d which connect an external bus 1 and an external internal bus 
21 , and transmit and receive an isochronous packet between the external bus of **, or an internal 
bus, The 1 st time-of-day means 22 which outputs time of day independently absolutely with an 
external bus, and the 2nd time-of-day means 107 which outputs a mediation cycle, It has an 
internal bus mediation means 23 to arbitrate equally the demand which uses the bus from each 
gate, and each above-mentioned external buses la- Id are connected and constituted by each gate 
nodes 24a-24d. 

[0043] In addition, the above-mentioned external bus 1 is an IEEE1394 serial bus, and the 
above-mentioned internal bus 21 is a parallel bus which has two or more lanes of digital data 
transmission routes. Moreover, the clock means 22 of the above 1 st is a free run counter without 
a load function. Moreover, let the maximum transfer rates of the internal bus of this packet 
transfer equipment 100 be one half of the rates of total of the maximum transfer rate of an 
external bus. 

[0044] Moreover, drawing 15 is drawing showing signs that two or more devices (node) are 
connected to the above-mentioned packet transfer equipment 1 00. In packet transfer equipment 
100, 1st digital [ 102 ] one VCR (Video Cassette Recorder), 2nd digital [ 103 ] ones VCR, a 
personal computer 104, and 1st digital [ 105 ] one TV are connected to the external bus of gate 
node 24a. Moreover, the 1st STB (Set Top Box) 101 is connected with 3rd digital [ 100 ] one 
VCR at the external bus of gate node 24b. Moreover, 2nd STB99 is connected with the printer 98 
at the external bus of gate node 24c. In addition, it does not connect with gate node 24d at all. 
[0045] Moreover, with the packet transfer equipment 100 of the gestalt 1 of this operation, when 
performing transmission or reception of an isochronous packet, the gate node 24 which is the 
terminal of packet transfer equipment 1 00 shall turn into a cycle master node after bus reset to 
the bus which transmits and receives a packet. That is, if an isochronous packet transfer shall be 
performed by external buses la-lc, the gate nodes 24a-24c will turn into a cycle master node to 
each corresponding external buses la-lc, and will output a cycle-start packet every 125 
microseconds. 

[0046] Moreover, packet transfer equipment 100 is unifying each external buses [ la-Id ] criteria 



time of day by outputting criteria time of day to all the external buses that transmit and receive a 
packet. Thus, this packet transfer equipment 100 has composition which transmits and receives a 
packet, after making criteria time of day in agreement by the whole external bus which carries 
out packet sending and receiving. 

[0047] Moreover, drawing 1 is a block diagram which constitutes the gate node 24. The 
connection port 2 where the gate node 24 connects this equipment 100 with an external bus 1, 
The input terminal 16 which inputs time of day absolutely from a packet-sending-and-receiving 
means 3 to transmit and receive a packet on an external bus 1 , and the clock means 22 of the 
above 1st, the bus criteria time of day which acquires the above-mentioned absolute time of day - 
- a time check -- with a means 4 and the 1st time stump judging means 5 which judges whether 
the 1st time stump exists The 1st time stump location detection means 6 which detects the 
location of the 1st time stump of the above, The 1st time stump offset means 7 which adds offset 
to the 1 st time stump of the above based on the positional information from the time stump 
location detection means 6 of the above 1 st, An internal bus header addition means 8 to add the 
2nd header including the destination or source information, and the information used for 
transmission and reception with an internal bus 21 to an isochronous packet head, The 1st 
memory means 9 which stores the isochronous packet which added the 2nd header of the above, 
The isochronous packet stored in the memory means 9 of the above 1 st is predicted. It has the 1st 
read-out control means 10 which controls the transfer of an isochronous packet to the above- 
mentioned internal bus 21 from the 1st memory means, and it is constituted so that the 
isochronous packet which received from the external bus of ** may be transmitted to an internal 
bus 21. 

[0048] Moreover, a packet selection means 1 1 for the above-mentioned gate node 24 to choose a 
specific packet, and to receive, A register means 108 to hold the channel number for sending out 
to the external bus of**, The header rewriting means 12 which rewrites the channel number of 
the packet which received based on the output from the above-mentioned register 108, The 2nd 
memory means 1 3 which stores temporarily the isochronous packet by which the packet header 
was rewritten with the above-mentioned header rewriting means 12, The number of cycles 
contained in the 2nd header of the above and the number of offset cycles applied to the time 
stump are added. This added number of cycles, The isochronous packet stored in a number 
comparison means 14 of cycles to compare the criteria time of day of an external bus, and the 
memory means 1 3 of the above 2nd is predicted. It has the 2nd read-out control means 1 5 which 
controls a transfer of the isochronous packet from the 2nd memory means 1 3 to the external bus 
of**, and an isochronous packet is received from an internal bus 21, and it is constituted so that 
it may transmit to the external bus of **. Moreover, the gate control means 109 controls the 
whole actuation of the gate node 24 according to each **** of**, when a gate node becomes a 
cycle master, or when it does not get used. 

[0049] The time stump offset means 7 of the above 1st is constituted here so that the 1st offset 
value may be applied to the 1st time stump detected considering a part for the time amount taken 
to transmit a packet to the external bus of the k-th arbitration from the external bus of the j-th 
arbitration as a transfer delay cycle. In addition, with this packet transfer equipment 100, the 1st 
offset value for transfer delay applied to the time stump shall be made into a fixed cycle value, 
and offset shall be given to the 1 st time stump by making this fixed cycle value into 3 cycles. 
[0050] moreover, the number of cycles which added the offset value (three cycles) applied to the 
1 st time stump of the above to the number of cycles contained in the 2nd header of an 
isochronous packet, and was added to it with the above-mentioned number comparison means 14 



of cycles and the criteria time of day of an external bus, i.e., bus criteria time of day, ~ a time 
check ~ the time of day which a means 4 shows compares, and if in agreement, it is constituted 
so that the number coincidence signal of cycles may output to the 2nd read-out control means 15. 
[0051] Moreover, drawing 5 is drawing showing the 2nd header added with the above-mentioned 
internal bus addition means 8. As shown in the 2nd header of the above at drawing 5 (a), 1 quad 
let is added to the head of a packet. 16 bits of high orders The transmitting agency gate is 
expressed to an internal bus. 1 6 bits of low order The approach of expressing the number of 
cycles at the time of receiving a packet from an external bus, and 16 bits of high orders of 1 
KUWADO let added to the head of a packet as shown in drawing 5 (b) The gate node of the 
transmission place of an internal bus is expressed, and 16 bits of low order have a method of 
expressing the number of cycles at the time of receiving a packet from an external bus. 
[0052] moreover, drawing 2 - bus criteria time of day ~ a time check - it is the block diagram 
showing the configuration of a means 4. the above-mentioned bus criteria time of day ~ a time 
check - a means 4 with the input terminals 25 and 26 which input the time of day which the 
clock means of the above 1st outputs, or the bus criteria time of day described at the cycle-start 
packet The change means 27 which changes the output from the above-mentioned input 
terminals 25 and 26, It has the 7-bit counter 30 which counts 127 from 13-bit counter means 29 
and 0 to count 7999 from 12-bit counter means 28 and 0 to count 0 to 3071 , and the output 
terminal 3 1 . 

[0053] The above-mentioned counter 28 supplies a carry signal to the enabling terminal of a 
counter 29, when recurring from 3071 to 0. Moreover, a counter 29 supplies a carry signal to the 
enabling terminal of a counter 30, when counting up only when the carry signal is supplied to the 
enabling terminal of **, and recurring from 7999 to 0. Moreover, a counter 30 is counted up only 
when the carry signal is supplied to the enabling terminal of**. 

[0054] Since 24.576MHz is supplied altogether, a counter 28 is counted up per l/24.576MHz, 
and in these three counters, a counter 29 is counted up per l/24.576MHzx3072= 125microsec, 
and the counter 30 is constituted so that it may count up per 125microsecx8000=lsec. Moreover, 
the numeric value of a counter 29 is called the number of cycles, and is the criteria period of 
isochronous packet transmission. 

[0055] here - bus criteria time of day ~ a time check ~ when the change means 27 chooses an 
input terminal 25, the criteria time of day from the 1st clock means is loaded, when a self-node is 
a cycle master, and a self-node does not get used to a cycle master, a means 4 chooses an input 
terminal 26, and it is constituted so that the criteria time of day described at the cycle-start packet 
which other nodes broadcast may be loaded. Moreover, the above-mentioned counters 28-30 are 
the same as that of the cycle-time register specified by IEEE 13 94 -1995. 

[0056] Moreover, drawing 6 is drawing showing the configuration of the memory means 9 of the 
above 1st. The input port 52 where the memory means 9 of the above 1st inputs an isochronous 
packet, FIFO memory 53 which reads and stores the inputted isochronous packet, It has the 
output terminal 54 which outputs an isochronous packet, and the read-out control terminal 55 
which inputs the read-out control signal from the 1st read-out control means 10. Based on the 
read-out control signal inputted from the read-out control terminal 55, the isochronous packet 
stored in FIFO memory 53 is constituted so that it may be outputted to an internal bus 21 from an 
output terminal 54. 

[0057] Moreover, drawing 3 is an isochronous packet and drawing showing the configuration of 
DV packet header section. Drawing 3 (a) shows the structure of the above-mentioned 
isochronous packet, and an isochronous packet is added to a packet head and constituted by the 



data payload 37 for transmitting the data from the isochronous packet header 32 which the die 
length of the information about a network transmission line, for example, a packet, and 
information, such as a transmission channel, are describing, the header CRC 33 used [ whether 
the header 32 was transmitted correctly and ] for checking by the receiving side, and a terminal. 
Moreover, the above-mentioned data payload 37 is constituted by the CIP header 34, and a data 
field 35 and Data CRC 36, and the above-mentioned data CRC 36 are used [ whether the data 
payload 37 was transmitted correctly and ] for checking by the receiving side. 
[0058] First, the configuration of the above-mentioned isochronous packet header 32 is 
explained. At the above-mentioned isochronous packet header 32, 16 bits of high orders from a 
head to the 16th bit are describing the die length of a packet from the cutting tool by data length 
which shows the die length of a packet. 2 bits from the 1 7th bit next to above-mentioned 
data_length to the 18th bit are tag which shows whether a CIP header exists, and, in 01b, shows 
that a CIP header exists in the head part of a data payload. 6 bits from the 19th bit next to Above 
tag to the 24th bit are channel which shows the transmission channel of a packet. Moreover, 4 
bits from the 25th bit next to Above channel to the 28th bit are tcode showing the class of packet, 
and, in the case of an isochronous packet, is set to 1010b. Moreover, 4 bits from the 29th bit next 
to Above tcode to the 32nd bit are the bit sy which application can use. 

[0059] Next, the configuration 34 of the above-mentioned CIP header is explained. When Above 
tag is 01b, a CIP header exists in the head part of a data payload. The above-mentioned CIP 
header is described per 1 KUWADO let (= 32 bits), and 2 bits of a head express where is a CIP 
header. For example, in a case digital [ VCR ] (it is described as Following DV), the head of the 
1st KUWADO let of a CIP header is [ the head of the 2nd KUWADO let ] 01b in 00b, but this 
shows that a CIP header is 2 KUWADO let. Hereafter, a packet presupposes that it is the packet 
which DV sent out, and is explained from the 1st KUWADO let eye. 

[0060] It is source NODOAIDI (SID) 6 bits from a triplet eye to the 8th bit indicate the sending- 
out origin of a packet to be from the head of the 1 st KUWADO let of the above-mentioned CIP 
header. 8 bits from the 9th bit next to Above SID to the 16th bit are DBS which shows the die 
length when adding Data CRC to data FIRUDO per KUWADO let, and, in a case digital [ VCR 
],is set to 11110000b=120d. 

[0061] Moreover, 2 bits from the 17th bit next to Above DBS to the 1 8th bit are a fraction 
number (FN) which shows the number of data blocks with which the source packet is divided, 
and it is shown that DV case is set to 00b and divided. Moreover, the triplet from the 19th bit 
next to Above FN to the 21st bit is a KUWADO let padding count (QPC) which shows the 
number of KUWADO let of the dummy added in order to double data block size. This is not 
used when it is FN=00b. 

[0062] Moreover, it is SPH showing whether 22nd bit 1 bit of source packet headers next to 
Above QPC exists. When SPH is lb, it is shown that the source packet header exists, 25 bits of 
low order of a cycle-time register are recorded on a source packet header as a time stump, and it 
is used at the time of MPEG transmission etc. Moreover, in the case of DV, it is SPH=0b, and it 
is shown that a source packet header does not exist and the time stump is recorded on SYT 
mentioned later. Moreover, 2 bits from the 23rd bit next to Above SPH to the 24th bit are reserve 
(rsv) of the bit reserved for the future extension. 8 bits from the 25th bit next to Above rsv to the 
32nd bit are a continuity counter OBUDETA block (DBC). 

[0063] Next, the 2nd quad let eye of a CIP header is explained. 6 bits from a triplet eye to the 6th 
bit are format Aide (FMT) from the head of the 2nd KUWADO let of a CIP header. 
FMT=000000b expresses DV and FMT= 100000 express MPEG. As for current, DV and MPEG 



are defined, although the sequential addition is carried out if a format increases. 
[0064] Moreover, 8 bits from the 9th bit next to Above FMT to the 16th bit are the format 
DIPEN dent field (FDF), and it depends for them on FMT. In the case of DV, the 1st of 8 bits of 
the beginning shows whether it is [ 60Hz ] whether the field frequency of image data is 50Hz in 
50/60, and they are 50Hz=lb and 60Hz=0b. And 5 bits from the following bit [ 2nd ] to the 6th 
bit show that 00000b is the 525 scanning lines or 625 images in STYPE, and shows that 00010b 
is the 1 125 scanning lines or 1250 images. For example, 1 125 to 60 Hz and 100010b express [ 
000000b / 525 to 60 Hz, and 100000b / 625 to 50 Hz, and 000010b ] 1250 to 50 Hz with 50/60 of 
combination. And two of 8 bits of FDF remaining are the reserve bit (Rsv) reserved for the 
future. 

[0065] Moreover, 16 bits of the last of the 2nd KUWADO let from the 17th bit next to Above 
FDF to the 32nd bit are the SYT field, and in the case of DV, among 16 bits of low order of a 
cycle-time register, 4 bits of high orders express the number of cycles, and it is recorded as a 
time stump. 

[0066] Moreover, drawing 3 (b) shows an example of DV packet header section (isochronous 
packet header and CIP header) inputted into the 1st time stump offset means 7. Moreover, 
drawing 3 (c) shows an example of the header unit of DV packet outputted from the 1st time 
stump offset means 7. In this example, 4 bits of high orders of SYT are 0100b from 0001b, and 
having added offset of 3 cycle is shown. 

[0067] Next, actuation is explained. With the gestalt 1 of this operation, the isochronous packet 
of DV which transmission and reception of an isochronous packet shall be performed among 
external bus la - lc, and was especially sent out from 3rd digital [ 100 ] one VCR explains 
focusing on signs that it is transmitted to 1 st digital [ 1 02 ] one VCR. 
[0068] First, the criteria time of day between the external buses which transmit and receive an 
isochronous packet is unified, if it is specifically decided to each external buses la-lc after bus 
reset that the gate nodes 24a-24c of packet transfer equipment will be root nodes -- bus criteria 
time of day -- a time check -- with a means 4, the absolute time of day which the 1st clock means 
22 outputs is inputted from an input terminal 16. this time -- bus criteria time of day -- a time 
check -- with a means 4, the absolute time of day which the 1st clock means 22 outputs is 
inputted from the input terminal 25 chosen with the change means 27, and is loaded to counters 
28, 29, and 30. thereby -- the 1st clock means 22 of each gate nodes 24a-24c, and bus criteria 
time of day -- a time check -- the time of day when a means 4 is the same - cutting fine ~ the 
bus criteria time of day of each gate nodes 24a-24c - a time check -- the time of day which a 
means 4 shows is contained in a cycle-start packet, and a cycle-start packet is outputted to each 
external buses la-lc every 125 microseconds. Thus, the criteria time of day of each external 
buses la-lc which transmit and receive an isochronous packet is unified. 

[0069] If the criteria time of day between external bus la [ which transmits and receives a packet 
] - lc is unified, it will be transmitted from 3rd digital [ 100 ] one VCR, and DV isochronous 
packet shown in drawing 3 (a) will pass external bus lb, and will be received by the 1st packet- 
sending-and-receiving means 3 of gate node 24b from the connection port 2. 
[0070] the cycle-start packet when being received with the 1st packet-sending-and-receiving 
means 3, when the isochronous packet was received ~ bus criteria time of day - a time check ~ 
while being outputted to a means 76, an isochronous packet is outputted to the 1st time stump 
judging means 5. 

[0071] the above-mentioned bus criteria time of day ~ a time check ~ the bus criteria time of day 
of the moment of receiving the above-mentioned isochronous packet with a means 4 when the 



cycle-start packet was inputted from the isochronous packet transceiver means 3 of the above 1st 
-- a time check -- the number of cycles which a means 4 shows is outputted to the number 
maintenance means 106 of cycles. The inputted number of cycles is held with the number 
maintenance means 106 of cycles. 

[0072] Moreover, with the time stump judging means 5 of the above 1st, it is confirmed whether 
the time stump is contained in the inputted isochronous packet. If it is DV at this time, it turns 
out at the time of tag=01b that a CIP header exists and the time stump is contained. The 1st [ this 
] judgment result and receive packet in the time stump judging means 5 are outputted to the 1st 
time stump location detection means 6. 

[0073] The location of the 1st time stump is detected with the 1st time stump location detection 
means 6. When it is confirmed at this time that they are SPH=0b, FMT=000000b, and 
FDF=00000000b etc., it turns out that a time stump (the 1st time stump) exists in SYT. In 
MPEG, when it is SPH=lb, since the 1st time stump exists in SPH, the location of SPH is 
detected using the parameter of a CIP header (refer to AV transmission specification). Thus, with 
the 1 st time stump location detection means 6, the positional information which the location of 
the 1 st time stump is detected and shows the location of this 1 st time stump is outputted to the 
1 st time stump offset means 7 with a packet. 

[0074] With the time stump offset means 7 of the above 1 st, offset is added only for the time 
amount (transfer delay cycle) which a transfer takes to the 1st inputted time stump of a packet 
based on the inputted positional information. With reference to drawing 3 (c), 3 cycles of a 
transfer delay cycle are added to number of cycles 0001b which is 4 bits of high orders of SYT, 
and, specifically, it is referred to as 0100b. Thus, the packet by which offset was added to the 1st 
time stump is inputted into the internal header addition means 8. 
[0075] With the internal header addition means 8, the 2nd header required in the case of 
transmission and reception of the packet in an internal bus 21 shown in drawing 5 (a) is added to 
the head of the inputted packet. At this time, 16 bits of high orders of the 2nd header which 
consists of 1 KUWADO let show the transmitting agency gate to an internal bus, and 16 bits of 
low order show the number of cycles at the time of receiving a packet from the number 1 of 
cycles which the number maintenance means 106 of cycles holds, i.e., an external bus. The 
packet to which this 2nd header was added is outputted to the 1st memory means 9. 
[0076] With the memory means 9 of the above 1st, the inputted packet is read and it is stored 
temporarily. That is, with the memory means 9 of the above 1 st, a packet is stored until it inputs 
from input port 52, and it is read into FIFO memory 53, it reads from the read-out control 
terminal 55 and a control signal is inputted. 

[0077] Here, with the 2nd clock means 107, the mediation cycle (Arbitration Cycle) is outputted 
to the internal bus mediation means 23. And with the internal bus mediation means 23, this 
mediation cycle is outputted to the 1st read-out means 10 which is each gate nodes 24a-24d 
through the input terminal 17. 

[0078] If the 2nd header added to the packet head of the isochronous packet stored in the 
memory means 9 of the above 1st by the read-out control means 10 of the above 1st at this time 
is predicted, the comparison with the 2nd time stump contained in the 2nd header of the above 
and the mediation cycle which the clock means 107 of the above 2nd shows is performed and 
both are in agreement, the demand (Request) which uses a bus will output to an internal bus 
mediation means 23. The internal bus mediation means 23 arbitrates Request from each gate 
equally, and grants a bus royalty (Grant) in order. 

[0079] In the 1st read-out control means 10, if a bus royalty is inputted from the internal bus 



mediation means 23, it will read to the 1st memory means 9, and a control signal will be 
outputted so that the packet which is in agreement with the mediation cycle which the 2nd clock 
means 107 shows may be outputted to an internal bus 21 . 

[0080] With the 1st memory means 9, if a read-out control signal is inputted, it would be 
inputted, and will read and a packet will be sent out to an internal bus 21 based on a control 
signal. And if it finishes sending out a packet from the 1st memory means 9 to an internal bus 21, 
in the 1st read-out control means 10, the cycle out signal which shows that output the packet 
which should be sent out to the internal bus mediation means 23 was finished will be outputted. 
Moreover, when the packet which should be sent out to the stored packet does not exist, a cycle 
out signal is outputted to the internal bus mediation means 23 more nearly immediately than the 
read-out control means 10 of the above 1st. If a packet with the cycle which the clock means 107 
of the above 2nd shows is altogether sent out from each gate node to an internal bus 21, it will 
advance a mediation cycle one with the 2nd clock means 107. 

[0081] Thus, although mediation is equally performed to Request from each gate node with the 
internal bus mediation means 23 so that a packet with the same cycle as the mediation cycle 
which the 2nd clock means 107 outputs may be sent out in sequence [ node / each / gate ] to an 
internal bus 21, the approach of performing such mediation and sending out a packet from each 
gate node is called cycle control mold mediation. 

[0082] Next, the actuation in gate node 24a when receiving by gate node 24a and transmitting 
the isochronous packet from gate node 24b outputted to the internal bus 21 to external bus la 
through the above-mentioned cycle control mold mediation, is explained. With the packet 
selection means 1 1 , the packet which flows an internal bus 21 is supervised through the input 
terminal 20. If the transmission place gate of the 2nd header specifically added to the packet 
head shown in drawing 5 (b) with the packet selection means 1 1 investigates whether self-node, 
i.e., gate node, 24a is shown and shows the self-node, the packet which flows an internal bus 21 
will be received and the received packet will be outputted to the header rewriting means 12. 
[0083] With the above-mentioned header rewriting means 12, the channel number of the inputted 
packet is rewritten by the channel number which the register means 108 outputs, and the 
rewritten packet is outputted to the 2nd memory means 13. This rewriting is not rewritten when 
it is made when the channel number in a transmitting agency external bus is already used by the 
external bus of **, and there is no need for rewriting. 

[0084] Moreover, drawing 4 (a) shows an example of the header unit (isochronous packet header 
and CIP header) of DV packet before rewriting, and drawing 4 (b) shows an example of the 
header unit (isochronous packet header and CIP header) of DV packet after rewriting. The 
111111b channel is rewritten by the 000001b channel in this example. Furthermore, as long as it 
is required, other parts of a header may be rewritten. 

[0085] Thus, the isochronous packet which rewriting of a header ended is outputted to the 2nd 
memory means 13, and is stored temporarily. In the 2nd read-out control means 15, from the 
isochronous packet stored in the memory means of the above 2nd, the 2nd header and 1st time 
stump of the above are predicted, and the read number of cycles and the 1st offset value are 
outputted to the number comparison means 14 of cycles. 

[0086] with the number comparison means 14 of cycles, the number of cycles and the 1st offset 
value (three cycles) which were inputted add - having ~ this added value and bus criteria time 
of day ~ a time check ~ the comparison with the criteria time of day of the external bus which a 
means 76 outputs is performed. And if both are in agreement, the number coincidence signal of 
cycles will be outputted to the read-out control means 15 of the above 2nd, 



[0087] In the 2nd read-out control means 15, if the number coincidence signal of cycles is 
inputted from the number comparison means 14 of cycles, it will read to the 2nd memory means 
13 so that the stored packet may be outputted to the 1st packet-sending-and-receiving means 3, 
and a control signal will be outputted to it. With the 2nd memory means 13, if a read-out control 
signal is inputted, the stored packet will be read and the read packet will be outputted to the 1 st 
packet-sending-and-receiving means 3. With the 1st packet-sending-and-receiving means 3, if 
the packet was inputted from the 2nd memory means 13, after the band of the packet to send out 
will be secured, a packet is sent out to external bus la. 

[0088] Thus, the isochronous packet from external bus lb is sent out to external bus la. With this 
packet transfer equipment 100, since only the part concerning the transfer delay of a packet has 
given time stump offset after making in agreement the criteria time of day of an external bus, 1 st 
digital one VCR of drawing 15 can receive the 3rd packet digital [ VCR ] without conflict. 
[0089] Next, the above-mentioned cycle control mold mediation is concretely explained using 
drawing 8 . Drawing 8 is drawing showing signs that a packet is sent out from each gate node to 
an internal bus 21, using cycle control mold mediation. Drawing 8 (a) shows the packet into 
which packet transfer equipment is inputted from each external buses la- Id. At this time, the 
huge asynchronous packet is transmitted on Id of external buses in the second half of a cycle. 
Moreover, drawing 8 (b) is a mediation cycle which the 2nd clock means 107 outputs, and 
drawing 8 (c) is drawing showing signs that the demand (Request) which uses a bus from each 
gate node to the internal bus mediation means 23 is outputted. Moreover, drawing 8 (d) is 
drawing showing signs that a bus royalty (Grant) is outputted to each gate node from the internal 
bus mediation means 23, and is drawing showing signs that the cycle out (CycleDone) signal 
which shows that drawing 8 (f) finished sending out the packet which should be sent out from 
each gate node to the internal bus mediation means 23 is outputted. Moreover, drawing 8 (e) 
shows the isochronous packet sent out to the internal bus 21 from each gate node. 
[0090] First, outputting it to the internal bus mediation means 23, if the packet which has the 
mediation cycle outputted from the 2nd clock means 107 and the same cycle in each Id gate 
node is stored in the 1st memory means 9 from la is continued until the demand for which a bus 
is used is given to a bus royalty. 

[0091] With the internal bus mediation means 23, the demand from each gate node is arbitrated 
equally, and a bus royalty is granted to each gate in order so that the period which uses a bus 
mutually may not lap based on a cycle out signal. If a packet is sent out to an internal bus 21 in 
an order from the gate where the bus royalty was granted and it finishes sending out a packet, a 
cycle out signal will be outputted to the internal bus mediation means 23. 
[0092] Thus, if it finishes sending out a packet with the same cycle as the mediation cycle which 
the 2nd clock means 107 outputs from all gate nodes, the 2nd clock means 107 will advance a 
mediation cycle one. And a packet with the following new mediation cycle will be sent out in 
order [ node / each / gate ] to an internal bus 2 1 . 

[0093] If such cycle control mold mediation is used, even when a huge asynchronous packet is 
transmitted in the second half of a cycle, a packet will be transmitted to the sequence which 
packet transfer equipment received, without producing the inversion of a cycle like Id of 
external buses to an internal bus. 

[0094] Moreover, the case where non-cycle control mold mediation is used is explained using 
drawing 7 . In non-cycle control mold mediation, the above-mentioned internal bus mediation 
means 23 does not output the mediation cycle which the 2nd clock means 107 shows to each gate 
node. For this reason, in the 1st read-out control means of each gate node, shortly after a packet 



is stored in the 1st memory means 9, the demand which uses an internal bus will be outputted to 
the internal bus mediation means 23 ( drawing 7 (b)). With the internal bus mediation means 23, 
the use demand of the bus from each gate node is arbitrated equally, the royalty of a bus is 
granted in order ( drawing 7 (c)), and in the read-out control means 10 of each gate node, if a bus 
royalty is granted, a packet is sent out to an internal bus in order ( drawing 7 (d)). 
[0095] However, since the following cycle-start packet is delayed and the isochronous packet 
(inside Iso3 1 of drawing) transmitted in this cycle is delayed by non-cycle control mold 
mediation when a huge asynchronous packet is transmitted on an external bus in the second half 
of a cycle, the inversion of receiving cycle sequence arises on an internal bus. That is, if a packet 
is sent out in order of a receiving cycle, since the packet which should be sent out at the section 
of A will be sent out in the location of B, a packet is not sent out in order of a receiving cycle 
like cycle control mold mediation. 

[0096] With the packet transfer equipment of the gestalt of this operation, cycle control mold 
mediation must be used by the ability not responding, when the 2nd memory means 13 is written 
as what receives a packet using the only FIFO memory and the inversion of the number of cycles 
in non-cycle control mold mediation arises. 

[0097] thus, with the packet transfer equipment 100 by the gestalt 1 of this operation The internal 
bus for transmitting an isochronous packet between different external buses, The gate node 
which connects an internal bus and an external bus, and transmits and receives an isochronous 
packet between the external bus of**, and an internal bus, A synchronous means to synchronize 
criteria time of day between the external buses which transmit and receive an isochronous 
packet, It arbitrates between an offset means to apply an offset value to a time stump, and each 
use demand of the internal bus by each n-th (n is the two or more natural numbers) external bus 
from the 1st. Between each external bus After synchronizing the criteria time of day between the 
external buses which are equipped with a mediation means to grant a bus royalty in order so that 
the duration of service of an internal bus may not lap, and transmit and receive an isochronous 
packet An isochronous packet is transmitted to an internal bus from the j-th external bus of 
arbitration, in the k-th gate node of a reception place, it offsets by the time amount concerning 
the transfer delay of a packet, and actuation transmitted to the external bus of ** is performed. 
For this reason, even if it is the isochronous packet transmitted from a different external bus, an 
isochronous packet can be received by the device (node) of a receiving side, and transmission 
and reception of the isochronous packet between different external buses can be carried out to 
the sequence which transmitted that isochronous packet without conflict. 
[0098] Moreover, with this packet transfer equipment 100, since transmission and reception of 
the isochronous packet between different external buses were attained, if an external bus [ two or 
more (x pieces) ] is connected to this packet transfer equipment 100, the device (node) of 63x 
can be connected and a mutual transfer of an isochronous packet can be performed in 63 or more 
sets of devices. 

[0099] Moreover, with this packet transfer equipment 100, since other external buses are not 
affected, even if there is an external bus under transmission and reception of an isochronous 
packet, the bus reset in the external bus of arbitration is external buses other than the external bus 
under the transmission and reception, and it can transmit an isochronous packet normally by 
performing connection of a new device or cutting of a device, without producing interruption of 
a transfer of the isochronous packet resulting from bus reset. 

[0100] Moreover, since the maximum transfer rate of the internal bus of this packet transfer 
equipment 100 was made into one half of the rates of total of the maximum transfer rate of an 



external bus, it can transmit all packets when using the total external bus maximum transfer rate. 
Moreover, since the parallel bus which has two or more lanes for a digital data transmission 
route was used for the internal bus, a high transmission rate can be obtained easily. Moreover, if 
an external bus clock and an internal bus clock are synchronized, a transfer of an isochronous 
packet will become still easier. In addition, the same serial bus as an external bus may be used 
for the internal bus in the packet transfer equipment of this invention. Moreover, as long as an 
external bus is a bus in which transmission the band was guaranteed to be is possible, other 
external buses, such as USB (Universal Serial Bus), may be used for it. Moreover, with the 
gestalt 1 of this operation, although the offset value was applied to the time stump by the gate 
node of sending-out-in internal bus origin, you may carry out by the gate node of the receiving 
side from an internal bus. 

[0101] Moreover, although all the criteria time of day of each external bus was made in 
agreement at the time of day of the 1 st clock means, it may synchronize, having offset, even if it 
did not make it in agreement. In this case, what is necessary is just to add or subtract the 2nd 
offset value to the 1 st offset value to which the offset time amount of the external bus which 
receives a packet, and the external bus which transmits a packet was added by the 1st time stump 
as 2nd offset value. 

[0102] Moreover, although that from which all the terminals of packet transfer equipment serve 
as a cycle master node after bus reset to the bus which transmits and receives a packet was made 
into the example with the gestalt 1 of this operation when an isochronous packet was transmitted 
and received Like gate node 24b of drawing 16 , when a self-node does not get used to a cycle 
master node The cycle-start packet broadcast from 1st STB 101 used as a cycle master node in 
above-mentioned gate node 24b the bus criteria time of day which receives with the 1st packet- 
sending-and-receiving means 3, and is described at the cycle-start packet ~ bus criteria time of 
day - a time check -- a means 4 ~ HERODO ~ bus criteria time of day ~ a time check ~ it 
doubles at the criteria time of day when a cycle master shows the time of day of a means 4. 
However, since the criteria time of day of external buses la and lc differs from external bus lb 
at this time, the isochronous packet in external bus lb cannot be transmitted. 
[0103] (Gestalt 2 of operation) Drawing 10 is drawing for explaining the packet transfer 
equipment by the gestalt 2 of this operation, and is the block diagram showing the configuration 
of the gate node 64. The gate node 64 in the gestalt 2 of this operation The register 113 which 
stores the channel number for replacing with and sending out a packet to the channel number and 
the external bus of** the transmitting origin to receive in the register means 107 in the gestalt 1 
of operation, The 2nd memory means 60 which replaces with the 2nd memory means 13 in the 
gestalt 1 of operation, and classifies and stores the packet from the header rewriting means 12 for 
every transmitting origin, The 2nd read-out control means 62 which replaces with the 2nd read- 
out control means 1 5 in the gestalt 1 of operation, predicts the packet stored for every 
transmitting agency, and controls read-out of a packet, It newly has the 2nd memory selection 
means 63 which chooses the output of the memory means of the above 2nd. The configuration of 
others of the packet transfer equipment by the gestalt 2 of this operation is the same as that of the 
packet transfer equipment 100 of the gestalt 1 of operation. 

[0104] Moreover, drawing 1 1 is drawing showing the configuration of the memory means 60 of 
the above 2nd in packet transfer equipment. The input terminal 65 into which the 2nd memory 
means 60 inputs the packet from the header rewriting means 12, A transmitting agency decision 
means 66 to judge the transmitting origin of the inputted packet and to classify a packet for every 
transmitting agency, Two or more FIFO memory means 67-70 to store the packet from the 



above-mentioned transmitting agency decision means 66 for every transmitting origin, 
respectively, It has the read-out control terminal 75 which inputs the read-out control signal from 
the 2nd read-out control means 62, and the packet output terminals 71-74 which output the 
packet read from two or more above-mentioned FIFO memory means 67-70. 
[0105] In addition, as for FIFO memory 67, with the FIFO memory means 67-70 in the 2nd 
memory means 60 of the gestalt 2 of this operation, each FIFO memory stores in gate 64a the 
packet from the gate node to which FIFO memory 68 corresponds by FIFO memory's 69 
corresponding to gate 64c, and FIFO memory 70 corresponding to gate 64d again at gate 64b, 
respectively again. 

[0106] Moreover, with the packet transfer equipment 200 in the gestalt 2 of this operation, two or 
more devices (node) shall be connected to each gate nodes 64a-64d of packet transfer equipment 
200, and each gate nodes 64a-64d shall turn into a root node to the external buses la- Id 
corresponding to after bus reset, respectively. 

[0107] Next, actuation is explained. In each gate nodes 64a-64d of packet transfer equipment 
200, if it is decided after bus reset to each each gate nodes [ 64a-64d ] external buses la- Id that it 
will be a root node, the time of day which the 1 st clock means 22 shows will be read, and the 
criteria time of day for each gate node 64a-64d will be unified into the time of day which the 
clock means of the above 1st shows. If criteria time of day is unified between the external buses 
which transmit and receive a packet, a packet will be sent out from each gate node in the same 
actuation as the gestalt 1 of operation to an internal bus 21 . 

[0108] The gestalt 2 of this operation explains the actuation whose gate node 64a receives the 
isochronous packet which flows an internal bus 2 1 . With the packet selection means 1 1 of gate 
node 64a, the packet which flows an internal bus 21 is supervised through the input terminal 20. 
When it is confirmed whether the channel number is specifically in agreement with the channel 
number contained in an isochronous packet header the transmitting origin included in the 2nd 
header of DV packet which flows an internal bus 21 with the packet selection means 1 1 the 
transmitting [ which is outputted from the register means 113] origin to receive and it is in 
agreement, a packet is received from an internal bus 21 and the received packet is outputted to 
the header rewriting means 12. 

[0109] With the header rewriting means 12, the channel number of the packet from the packet 
selection means 1 1 is rewritten by the channel number for sending out to external bus la of ** 
which the register means 1 1 3 outputted. In addition, this rewriting is made when the channel 
number in a transmitting agency external bus is already used by the external bus of **. It does 
not rewrite, when there is no need for rewriting. Moreover, as long as it is required, other parts of 
a header may be rewritten. Thus, the packet which finished rewriting of a header with the header 
rewriting means 12 is outputted to the 2nd memory means 63. 

[0110] With the 2nd memory means 63, the inputted packet is classified for every transmitting 
origin, and is stored temporarily. With the 2nd memory means 60, specifically, the packet which 
rewriting of a header finished is stored until it is inputted into the transmitting agency decision 
means 66 from an input terminal 65, and a packet is classified for every transmitting agency, it is 
read into each FIFO memory of 67 to 70 and a read-out control signal is inputted with the 
transmitting agency decision means 66. 

[0111] Thus, the packet stored in the FIFO memory of the above 67-70 is predicted by the 2nd 
read-out control means 62 at coincidence. The number of cycles contained in the 2nd header of 
the packet head read at this time and the offset value applied to the 1st time stump are outputted 
to the number comparison means 61 of cycles, the number of cycles inputted with the number 



comparison means 61 of cycles, and the 1st offset value (three cycles) — adding ~ this addition 
result and bus criteria time of day -- a time check - the comparison with the criteria time of day 
which a means 4 outputs is performed, and if in agreement, the number coincidence signal of 
cycles will be outputted to the 2nd read-out control means 62. 

[0112] Moreover, in the 2nd read-out control means 62, if the number coincidence signal of 
cycles is inputted from the number comparison means 61 of cycles, it reads to the 2nd memory 
means 13, and a control signal is outputted, and from the FIFO memory in which the packet to 
read was stored, a packet will be read and it will be outputted to the memory selection means 63. 
Concretely, with the 2nd memory means 13, it reads to FIFO memory 68 which stored the packet 
read from the read-out control terminal 75, and a control signal is outputted. If it reads to FIFO 
memory 68 and a control signal is inputted, the packet stored in FIFO memory 68 will be read, 
and it will be outputted to the memory selection means 63 from an output terminal 72. At this 
time, the output of FIFO memory 68 is chosen with the above-mentioned memory selection 
means 63 among the outputs of FIFO memories 67-70 in the 2nd memory means 60, and the 
packet inputted into this memory selection means 63 is outputted to the 1st packet-sending-and- 
receiving means 3. 

[0113] Moreover, in addition to FIFO memory 68, by either of FIFO memories 67, 69, and 70, 
when it is judged that it reads to coincidence, with the memory selection means 63, the output of 
FIFO memories 67-70 is changed, and it is inputted so that 1 packet unit [ every ] read-out may 
be performed sequentially from each FIFO memory. With the 1 st packet-sending-and-receiving 
means 3, reservation of the band of the packet to send out sends out the isochronous packet from 
gate node 64b which received with the internal bus 21 to external bus la. 
[0114] thus, with the packet transfer equipment by the gestalt 2 of this operation Since the gate 
node 64 was equipped with the 2nd memory means 60 stored for every gate of transmitting [ the 
packet sent out from each gate node ] origin, and a memory selection means 63 to choose the 
output from the 2nd memory means 60 It can receive to coincidence, without mixing up and the 
packet transmitted from two or more external buses can be transmitted to the device (node) of' 
each transmission place of the external bus of** at coincidence. 

[0115] Moreover, the 2nd memory means 60 of this packet transfer equipment It is got blocked 
when the number inversion of cycles arises using non-cycle control mold mediation, since it has 
two or more FIFO memories. Even when not received by the gate node of a receiving side as the 
sequence that the isochronous packet transmitted from each device (node) is a cycle, in the gate 
node of a receiving side From each device (node), it can transmit to the device (node) of a 
transmission place, and non-cycle control mold mediation can also carry out a mutual transfer of 
an isochronous packet to the sequence which is the cycle to which the isochronous packet was 
transmitted without conflict. 

[0116] In addition, although gate node 64a explained the packet sent out on the internal bus 21 
from two or more of other external buses with the gestalt 2 of this operation focusing on the 
actuation received to coincidence, while the above-mentioned gate node 64a has received the 
packet, even other gate nodes 64b-64d can receive the packet from the transmitting origin of the 
plurality on an internal bus 21 to coincidence, and can be transmitted to the external bus of **. 
[0117] (Gestalt 3 of operation) Drawing 14 is the block diagram showing the configuration of the 
packet transfer equipment 300 for explaining the gestalt 3 of this operation. The bus 96 for 
criteria time of day for packet transfer equipment 300 to unify the criteria time of day of all 
external buses, It has the switches 92a-92d for broadcasting the time of day which a means 76 
shows to other gate nodes, a time-of-day difference detection means 1 12 to detect the time-of- 



day difference between external buses, and bus criteria time of day - a time check - the bus 
criteria time of day of each gate node - a time check -- the means 76 is connected with the bus 
96 for criteria time of day, or the time-of-day difference detection means 1 12 through the switch 
92. 

[0118] the bus criteria time of day of the gate where a self-node did not get used to a cycle 
master here -- a time check ~ with a means 76 bus criteria time of day -- a time check - through 
the bus 96 for criteria time of day, the time of day which a means 76 shows became a cycle 
master, and also broadcasts to the gate - having - the bus criteria time of day of the other gates - 
- a time check ~ with a means 76 The broadcast above-mentioned time of day is loaded from the 
bus 96 for criteria time of day, and the criteria time of day of the bus used as a cycle master is 
doubled at the criteria time of day of the bus which did not get used to a cycle master, and it is 
constituted so that criteria time of day between external buses may be made the same. 
[0119] When not making criteria time of day the same, this packet transfer equipment 300 
between the external buses which transmit and receive an isochronous packet moreover, a time- 
of-day difference detection means The time-of-day difference between the external buses which 
transmit and receive a packet is detected. By the gate node of a receiving side By bringing 
forward or delaying the part of the detected time-of-day difference, in case a packet is 
transmitted to the external bus of ** together with a transfer delay cycle, it is constituted so that 
the cycle of an isochronous packet and criteria time of day (criteria cycle) of an external bus may 
be made the same. 

[0120] moreover, drawing 13 — bus criteria time of day — a time check ~ it is the block diagram 
showing the configuration of a means 76. bus criteria time of day ~ a time check - with a means 
76, the change means 83 has the input terminal 80 which inputs the absolute time of day which 
the 1st clock means 22 outputs, the input terminal 81 which inputs the cycle-start packet which 
received with the 1st isochronous packet transceiver means 3, and the input terminal 82 which 
inputs criteria time of day from the bus 96 for criteria time of day whenever it receives a cycle- 
start packet. 

[0121] In the external buses la-lc which transmit and receive an isochronous packet with 
reference to drawing 16 with the gestalt 3 of this operation The gate nodes 79a and 79c of this 
packet transfer equipment 300 turn into a cycle master node to external buses la and lc. Gate 
node lb explains to an example the case where a packet is transmitted to 1st digital [ 102 ] one 
VCR of external bus la from 3rd digital [ 100 ] one VCR of external bus lb, when it does not get 
used to the cycle master node of external bus lb. Moreover, as for the cycle master node of 
external bus lb, 1st STB101 shall become at this time. In addition, when the gate nodes 79a-79c 
of packet transfer equipment 300 turn into a cycle master node altogether, the same actuation as 
the gestalt 2 of operation is performed. 

[0122] Next, actuation is explained, while gate node 79a and gate node 79c become a root node 
by the external buses la and lc of ** after bus reset - a cycle master node - determining ~ the 
moment and the 1 st time of day - a time check - the absolute time of day which a means 22 
outputs - bus criteria time of day - a time check - it is loaded to a means 76, the above- 
mentioned absolute time of day describes at a cycle-start packet, and it is broadcast to external 
buses la and lc. 

[0123] at this time, the cycle-start packet broadcast from 1st STB101 used as a cycle master node 
inputs from the 1 st isochronous packet transceiver means 3 by gate node 79b which did not get 
used to a cycle master node - having - bus criteria time of day ~ a time check - it is outputted 
to a means 76. 



[0124] bus criteria time of day - a time check - with a means 76, the time of day described at 
the inputted cycle-start packet is loaded, and the loaded time of day is outputted to the bus 96 for 
criteria time of day through switch 92b. concrete - bus criteria time of day ~ a time check ~ an 
input terminal 81 is chosen with the change means 83, and a cycle-start packet is inputted into a 
means 76 from an input terminal 81 . If a cycle-start packet is inputted, the time of day described 
at the cycle-start packet will be loaded to counters 84, 85, and 86, and the loaded time of day will 
be outputted from an output terminal 87. 

[0125] next, the criteria time of day of the above-mentioned gate node 79b which flows the bus 
96 for criteria time of day in the gate nodes 79a and 79c used as a cycle master node — input 
terminals 77a and 77c - bus criteria time of day - a time check - it is inputted into a means 76, 
respectively, this time ~ the bus criteria time of day of the gate nodes 79a and 79c ~ a time 
check - with a means, the inputted criteria time of day is loaded, and with the 1st packet- 
sending-and-receiving means, the loaded time of day is described at a cycle-start packet, and is 
outputted to each external buses la and lc. concrete — bus criteria time of day ~ a time check — 
with a means 76, an input terminal 82 is chosen with the change means 83, and the criteria time 
of day of gate node 79b which flows the bus 96 for criteria time of day from an input terminal 82 
is inputted. And this inputted time of day is loaded to counters 84, 85, and 86, and the loaded 
time of day is outputted from an output terminal 87. 

[0126] Thus, the criteria time of day of all the external buses that transmit and receive an 
isochronous packet is unified by doubling the gate nodes 79a and 79c which turned into a cycle 
master node among the external buses which perform transmission or reception of an 
isochronous packet at the criteria time of day of gate node 79b which did not get used to a cycle 
master node. Unification of the criteria time of day between the buses which transmit and receive 
an isochronous packet transmits and carries out the gate node 79b HE input of the isochronous 
packet from 3rd digital [ 100 ] one VCR. Transmission and reception of the following 
isochronous packets are performed in the same actuation as the gestalt 1 of operation. 
[0127] Next, the case where criteria time of day of a bus is not unified is explained between the 
buses which transmit and receive an isochronous packet. When bus criteria time of day is not 
unified between the external buses which transmit and receive an isochronous packet, While a 
time-of-day difference detecting signal is outputted so that a time-of-day difference may be 
detected to the time-of-day difference detection means 109, respectively from the gate control 
means 1 09a and 1 09b in the gate nodes 79a and 79b bus criteria time of day - a time check - 
Means 76a and 76b — bus criteria time of day — a time check — the time of day which Means 76a 
and 76b show is outputted to the time-of-day difference detection means 1 1 2, respectively — as — 
a time check ~ a time-of-day output signal is outputted. bus criteria time of day ~ a time check ~ 
Means 76a and 76b - the gate control means 109a and 109b ~ a time check ~ if a time-of-day 
output signal is inputted ~ bus criteria time of day — a time check — it lets output terminals 78a 
and 78b pass, respectively, and the time of day which Means 76a and 76b show is outputted to 
the time-of-day difference detection means 1 12. 

[0128] if the above-mentioned time-of-day difference detecting signal is inputted with the time- 
of-day difference detection means 1 12 - the above-mentioned bus criteria time of day - a time 
check — from the criteria time of day of each external bus inputted from Means 76a and 76b, the 
time-of-day difference of the criteria time of day between external buses is detected, and the 
detected time-of-day difference is outputted to 1st time stump offset means 7b of gate node 79b 
as 2nd offset value. Thus, if the criteria time-of-day difference between the external buses which 
transmit and receive an isochronous packet is detected, an isochronous packet will be transmitted 



from 3rd digital [ 100 ] one VCR, and it will be received by gate node 79b. 
[0129] Hereafter, by gate node 79b of a transmitting side, the 1st time stump offset means 7 
applies the 1st offset value as 3 cycles for transfer delay, and the 2nd offset value as a time-of- 
day difference between external buses to a time stump, and also the same actuation as the gestalt 
1 of operation is performed, and, as for transmission and reception of an isochronous packet, an 
isochronous packet is transmitted. 

[0130] On the other hand, in gate node 79a of a receiving side, only the part of the 1st offset 
value added to the time stump and the 2nd offset value brings forward or delays timing which 
transmits a packet, and transmits a packet to external bus la. The number comparison means 14 
of cycles adds the 1st and 2nd offset value applied to the time stump as a transfer delay cycle and 
a time-of-day difference to the number of cycles contained in the 2nd header of a packet, and, 
specifically, compares [ whether this added value is in agreement with the criteria time of day of 
external bus la, and ]. The same actuation as the gestalt 1 of operation is performed, an 
isochronous packet is received from an internal bus 21 , and others are transmitted to external bus 
la of **. <BR> [0131] Thus, the packet transfer equipment 300 in the gestalt 3 of this operation 
Since it considered as the configuration which doubles the criteria time of day of other cycle 
master nodes and the gate node which got used at the criteria time of day which the gate node 
which was equipped with the bus 96 for criteria time of day, and did not get used to a cycle 
master node to the external bus shows Even if a cycle master node and the gate node which did 
not get used are in the gate node which transmits and receives an isochronous packet Criteria 
time of day can be made the same between the external buses which transmit and receive an 
isochronous packet, and an isochronous packet can be transmitted and received. 
[0132] Packet transfer equipment 300 is equipped with the time-of-day difference detection 
means 112. Moreover, in the gate node of a transmitting side The time-of-day difference between 
the external buses which transmit and receive an isochronous packet is detected. In the gate node 
of a receiving side Since only the part of a transfer delay cycle and the detected time-of-day 
difference was constituted so that the transfer to the external bus of ** of an isochronous packet 
might be brought forward or delayed, an isochronous packet can be transmitted and received 
even if it does not make criteria time of day in agreement between different external buses. 
[0133] Furthermore, it becomes possible to realize simply packet transfer processing with the 
gestalt of each above-mentioned implementation in the independent computer system by 
recording a packet transfer processing program for software performing packet transfer 
processing by the packet transfer equipment shown with the gestalt of each above-mentioned 
implementation on data carriers, such as a floppy disk. 

[0134] Drawing 17 is drawing for explaining the case where packet transfer processing of the 
gestalt of each above-mentioned implementation is carried out according to a computer system 
using the floppy disk which stored the above-mentioned packet transfer processing program. 
Drawing 17 (a) From the transverse plane of a floppy disk, the appearance and cross-section 
structure where it saw, and the body of a floppy disk are shown, and it is drawing 17 (b). The 
example of the physical format of this body of a floppy disk is shown. The above-mentioned 
floppy disk FD has structure which held the above-mentioned body D of a floppy disk in the 
floppy disk case FC. From the periphery, two or more trucks Tr are formed in the front face of 
this body D of a floppy disk toward inner circumference concentric circular. Each truck Tr is 
divided into the sector Se of 16 in the include-angle direction. Therefore, by the floppy disk FD 
which stored the above-mentioned program, the data as the above-mentioned program were 
being recorded on the field (sector) Se to which the above-mentioned body D of a floppy disk 



was assigned on it. Moreover, drawing 17 (c) The configuration for performing record of the 
above-mentioned program over a floppy disk FD and packet transfer processing by the software 
using the packet transfer processing program stored in the floppy disk FD is shown. 
[0135] When recording the above-mentioned program on a floppy disk FD, the data as the 
above-mentioned packet transfer processing program are written in a floppy disk FD through a 
floppy disk drive FDD from a computer system Cs. Moreover, when building the above- 
mentioned packet transfer equipment in a computer system Cs with the packet transfer 
processing program recorded on the floppy disk FD, a packet transfer processing program is read 
from a floppy disk FD by the floppy disk drive FDD, and it loads to a computer system Cs. 
[0136] In addition, in the above-mentioned explanation, although the floppy disk was mentioned 
as an example of a data carrier, even if it uses an optical disk, packet transfer processing by 
software can be performed like the case of the above-mentioned floppy disk. Furthermore, as 
long as it restricts a data carrier to neither the above-mentioned optical disk nor a floppy disk and 
an IC card, a ROM cassette, etc. can record a program, what kind of thing may be used, and even 
when using these data-logging media, packet transfer processing by software can be carried out 
like the case where the above-mentioned floppy disk etc. is used. 

[0137] 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, according to the packet transfer equipment 
concerning invention according to claim 1 The inside of the 1st which has transmission function 
of isochronous packet to n-th (n is the two or more natural numbers) external bus, It is equipment 
which transmits an isochronous packet to the k-th (k is the natural number of arbitration of 1 to 
n) external bus of arbitration from the j-th (j is the natural number of 1 to n) external bus of 
arbitration. Each n-th external bus is connected from the internal bus to which the isochronous 
packet from the j-th external bus to the k-th external bus of arbitration of arbitration is 
transmitted, the above-mentioned internal bus, and the above 1 st. Between one's external bus and 
the above-mentioned internal bus From the 1st which transmits and receives an isochronous 
packet between the n-th (n is the two or more natural numbers) gate node and the k-th external 
bus of the j-th and arbitration of the arbitration which performs transmission and reception of an 
isochronous packet It has the effectiveness that a mutual transfer of an isochronous packet can be 
performed, without producing interruption of the transfer accompanying bus reset in 63 or more 
sets of the devices connected to a different external bus, since it shall have a synchronous means 
to synchronize the criteria time of day of an external bus. 

[0138] According to the packet transfer equipment concerning invention according to claim 2, it 
sets to packet transfer equipment according to claim 1 . Moreover, the n-th gate node from the 
above 1 st The 1 st packet-sending-and-receiving means which transmits and receives the packet 
from its external bus and above-mentioned internal bus, A time stump judging means to judge 
whether the time stump is contained in the received isochronous packet, A time stump location 
detection means to detect the location of the above-mentioned time stump, A time stump offset 
means to be based on the positional information of the detected above-mentioned time stump, 
and to add or subtract an offset value to a time stump, An internal bus header addition means to 
add the 2nd header including the destination or the information on the source, and the 
information used for transmission and reception with an internal bus to an isochronous packet, 



The 1 st memory means which stores the isochronous packet which added the 2nd header of the 
above, The 1st read-out control means which predicts the 2nd header added to the isochronous 
packet stored in the memory means of the above 1 st, and controls the transfer of an isochronous 
packet to an internal bus from the 1st memory means, Since it shall be characterized by 
transmitting the isochronous packet which ****(ed) and received from its external bus to an 
internal bus It has the effectiveness that a mutual transfer of an isochronous packet can be 
performed between different external buses, and a mutual transfer of an isochronous packet can 
be performed in 63 or more sets of devices. 

[0139] According to the packet transfer equipment concerning invention according to claim 3, it 
sets to packet transfer equipment according to claim 1 or 2. Moreover, the n-th gate node from 
the above 1st A packet selection means to choose a specific packet from the isochronous packet 
which flows an internal bus, and to receive, A register means to hold the channel number for 
sending out the isochronous packet which received to one's external bus, The header rewriting 
means which rewrites the packet header of the isochronous packet which received based on the 
output from the above-mentioned register means, The 2nd memory means which stores the 
isochronous packet by which the above-mentioned packet header was rewritten, The number of 
cycles contained in the 2nd header of the above and the offset value included in a time stump are 
added. This added value, The isochronous packet stored in a number comparison means of cycles 
to measure the criteria cycle of an external bus, and the memory means of the above 2nd is 
predicted. The 2nd read-out control means which controls a transfer of the isochronous packet 
from the 2nd memory means to its external bus, Since it shall be characterized by transmitting 
the isochronous packet which ****(ed) and received from the internal bus to one's external bus It 
has the effectiveness that a mutual transfer of an isochronous packet can be performed between 
different external buses, and a mutual transfer of an isochronous packet can be performed in 63 
or more sets of devices. 

[0140] According to the packet transfer equipment concerning invention according to claim 4, it 
sets to packet transfer equipment according to claim 1 . Moreover, the above-mentioned 
synchronous means the bus criteria time of day which synchronizes the time amount of the 
above-mentioned external bus with an external bus on the basis of the 1st clock means which 
clocks time amount independently, and the clock means of the above 1 st - a time check, since it 
shall be characterized by having a means Criteria time of day can be synchronized between 
different external buses, and it has the effectiveness that a mutual transfer of an isochronous 
packet can be performed. 

[0141] moreover ~ according to the packet transfer equipment concerning invention according to 
claim 5 - packet transfer equipment according to claim 4 - setting ~ the above-mentioned bus 
criteria time of day ~ a time check - a means Since it shall be characterized by making the time 
of day which the clock means of the above 1st shows, and the criteria time of day of the above- 
mentioned external bus do ** 1, criteria time of day can be made the same between different 
external buses, and it has the effectiveness that a mutual transfer of an isochronous packet can be 
performed. 

[0142] Moreover, the packet transfer equipment concerning invention according to claim 6 In 
packet transfer equipment according to claim 1 the above-mentioned synchronous means It has a 
bus for criteria time of day for broadcasting the time of day which a means shows to another 
gates node, the above-mentioned bus criteria time of day - a time check - Since it shall be 
characterized by synchronizing the criteria time of day of other external buses with arbitration or 
the criteria time of day of a specific external bus The gate node to which a self-node did not get 



used to a cycle master node also has the effectiveness that a mutual transfer of an isochronous 
packet can be performed, among other external buses. 

[0143] According to the packet transfer equipment concerning invention according to claim 7, it 
sets to packet transfer equipment according to claim 6. Moreover, the above-mentioned bus for 
criteria time of day Since it shall be characterized by making the criteria time of day of other 
external buses do to arbitration or the criteria time of day of a specific external bus ** 1 Even if 
it does not make criteria time of day the same between the external buses which transmit and 
receive an isochronous packet, it has the effectiveness that a mutual transfer of an isochronous 
packet can be performed. 

[0144] According to the packet transfer equipment concerning invention according to claim 8, it 
sets to packet transfer equipment given in claims 5 or 7. Moreover, the above-mentioned 
synchronous means Since it shall be characterized by making 4 bits of low order do ** 1 at least 
among the bits showing the number of cycles of an external bus The criteria time of day between 
the external buses which perform a mutual transfer of an isochronous packet becomes the same, 
and it has the effectiveness that a mutual transfer of an isochronous packet can be performed. 
[0145] Moreover, according to the packet transfer equipment concerning invention according to 
claim 9, in packet transfer equipment given in either of claims 4-8, since it shall be characterized 
by having the synchronous precision of the transmission cycle unit of an isochronous packet, the 
above-mentioned synchronous means has the effectiveness that a mutual transfer of an 
isochronous packet can be performed between different external buses. 

[0146] According to the packet transfer equipment concerning invention according to claim 10, it 
sets to packet transfer equipment according to claim 2. Moreover, the above-mentioned offset 
means Since it shall be characterized by adding the 1st offset value specified by the time amount 
taken to transmit a packet to the k-th external bus of the above from the j-th external bus of the 
above to the above-mentioned time stump The cycle of an isochronous packet and criteria time 
of day (criteria cycle) of the gate node of a receiving side can be made the same, and it has the 
effectiveness that a mutual transfer of an isochronous packet can be performed between different 
external buses. 

[0147] Moreover, according to the packet transfer equipment concerning invention according to 
claim 1 1, it sets to packet transfer equipment according to claim 2. It has a time-of-day 
difference detection means to detect the 2nd offset value specified according to the difference of 
the criteria time of day of the j-th external bus of the above, and the criteria time of day of the k- 
th external bus of the above. The above-mentioned time stump offset means The offset value of 
the above 1st, Since it shall be characterized by adding or subtracting to the time stump which 
carried out [ above-mentioned ] detection of the value adding the offset value of the above 2nd It 
has the effectiveness that a mutual transfer of an isochronous packet can be performed between 
different external buses, without making criteria time of day the same between the external buses 
which perform a mutual transfer of an isochronous packet. 

[0148] Moreover, according to the packet transfer equipment concerning invention according to 
claim 12, in packet transfer equipment given in claims 10 or 1 1, since it shall be characterized by 
the offset value of the above 1st being a fixed cycle value, it has the effectiveness that the cycle 
of an isochronous packet and criteria time of day (criteria cycle) of the gate node of a receiving 
side can be made the same. 

[0149] Moreover, according to the packet transfer equipment concerning invention according to 
claim 13, in packet transfer equipment given in claims 10 or 11, since it shall be characterized by 
the offset value of the above 2nd being a fixed cycle value, it has the effectiveness that the cycle 



of an isochronous packet and criteria time of day (criteria cycle) of the gate node of a receiving 
side can be made the same. 

[0150] Moreover, the packet transfer equipment concerning invention according to claim 14 The 
2nd clock means which outputs a mediation cycle to either of claims 1-13 in the packet transfer 
equipment of a publication, An internal bus mediation means to arbitrate the demand which uses 
the internal bus outputted from each n-th gate node from the above 1 st, and to grant a bus royalty 
to each gate node in order, Since it shall be characterized by being what **** and transmits the 
isochronous packet from each n-th external bus to [ from the above 1st ] the above-mentioned 
internal bus, by the device (node) of a receiving side It can receive in the sequence that the 
isochronous packet was transmitted from the device (node) of a transmitting side, and has the 
effectiveness that a mutual transfer of the isochronous packet between different external buses 
can be performed without conflict. 

[0151] According to the packet transfer equipment concerning invention according to claim 15, it 
sets to packet transfer equipment according to claim 14. Moreover, the read-out control means of 
the above 1st The above-mentioned mediation cycle is compared with the number of cycles 
when the packet-sending-and-receiving means of the above 1 st receives an isochronous packet. 
If the demand which uses a bus is outputted to the above-mentioned internal bus mediation 
means and a bus royalty is acquired from the above-mentioned internal bus mediation means 
when the number of cycles is in agreement If it finishes sending out the packet which should 
control to send out the isochronous packet stored in the memory means of the above 1st to an 
internal bus, and should be sent out It is what outputs a cycle out signal to the above-mentioned 
internal bus mediation means. The above-mentioned internal bus mediation means By granting a 
bus royalty to the following gate node which is demanding use of an internal bus, if the above- 
mentioned cycle out signal is inputted Since it shall be characterized by being what changes the 
duration of service of the internal bus by each n-th external bus from the above 1st, by the device 
(node) of a receiving side It can receive in the sequence that the isochronous packet was 
transmitted from the device (node) of a transmitting side, and has the effectiveness that a mutual 
transfer of the isochronous packet between different external buses can be performed without 
conflict. 

[0152] Moreover, according to the packet transfer equipment concerning invention according to 
claim 16, it sets to packet transfer equipment according to claim 15. In case an isochronous 
packet is transmitted to the above-mentioned internal bus from the j-th external bus of the above, 
the memory means of the above 1st Since it shall be characterized by being what stores a period 
until it acquires the bus royalty of the above-mentioned internal bus, and an isochronous packet 
In the sequence that the isochronous packet was transmitted from the device (node) of a 
transmitting side, it has the effectiveness that an isochronous packet can be transmitted, to the 
device (node) of a receiving side. 

[0153] Moreover, according to the packet transfer equipment concerning invention according to 
claim 17, it sets to packet transfer equipment according to claim 15. In case an isochronous 
packet is transmitted to the k-th external bus of the above from the above-mentioned internal bus, 
the memory means of the above 2nd Since it shall be characterized by being what stores a period 
until it acquires the royalty of the k-th external bus of the above, and an isochronous packet An 
isochronous packet is synchronized with the criteria time of day of the external bus of a receiving 
side, and it has the effectiveness that it can transmit to the device (node) of a receiving side. 
[0154] Moreover, according to the packet transfer equipment concerning invention according to 
claim 18, in packet transfer equipment according to claim 16, since it shall be characterized by 



the memory means of the above 1st being what is constituted by the FIFO memory means, it has 
the effectiveness that an isochronous packet can be transmitted, to the device (node) of a 
receiving side in the sequence that the isochronous packet was transmitted from the device 
(node) of a transmitting side. 

[0155] Moreover, since it shall be characterized by the memory means of the above 2nd being 
what is constituted by the FIFO memory means in packet transfer equipment according to claim 
17 according to the packet transfer equipment concerning invention according to claim 19, an 
isochronous packet is synchronized with the criteria time of day of the external bus of a receiving 
side, and it has the effectiveness that it can transmit to the device (node) of a receiving side. 
[0156] According to the packet transfer equipment concerning invention according to claim 20, it 
sets to packet transfer equipment according to claim 19. Moreover, the memory means of the 
above 2nd Since it shall be characterized by being what consists of M FIFO memory means (M 
is the natural number) to classify the isochronous packet which received from the above- 
mentioned internal bus per external bus of a transmitting agency, and to store it The isochronous 
packet transmitted from two or more devices (node) can be received to coincidence, and it has 
the effectiveness that it can transmit to two or more devices (node) of a reception place without 
conflict. 

[0157] Moreover, since it shall be characterized by the n-th external bus and above-mentioned 
internal bus being a bus of the same specification from the above 1 st in packet transfer 
equipment according to claim 1 according to the packet transfer equipment concerning invention 
according to claim 21, it has the effectiveness that a mutual transfer of the isochronous packet 
between different external buses can be performed. 

[0158] Moreover, according to the packet transfer equipment concerning invention according to 
claim 22, in packet transfer equipment according to claim 1, since it shall be characterized by 
being 1/2 or less [ of total of the isochronous packet maximum transmission rate of the n-th 
external bus ] from the above 1 st, the maximum transmission rate of the above-mentioned 
internal bus has the effectiveness that all packets when using the maximum transfer rate by all 
external buses can be transmitted. 

[0159] Moreover, since it shall be characterized by for the above 1st to the n-th external bus 
being a serial bus, and the above-mentioned internal bus being a parallel bus in packet transfer 
equipment according to claim 1 according to the packet transfer equipment concerning invention 
according to claim 23, a high transmission rate can be obtained easily and it has the effectiveness 
that a mutual transfer of the isochronous packet between different external buses is easily 
realizable. 

[0160] Moreover, according to the packet transfer equipment concerning invention according to 
claim 24, in packet transfer equipment according to claim 1 , from the above 1 st, since it shall be 
characterized by being a synchronous clock, the bus clock of the n-th external bus and the bus 
clock of the above-mentioned internal bus have the same or the effectiveness that a mutual 
transfer of the isochronous packet between different external buses is easily realizable. 
[0161] Moreover, since it shall be characterized by the n-th external bus being an IEEE 13 94 
serial bus from the above 1st in packet transfer equipment given in either of claims 1-24 
according to the packet transfer equipment concerning invention according to claim 25, it has the 
effectiveness that a mutual transfer of the isochronous packet between different external buses 
can be performed. 

[0162] Moreover, since it shall be characterized by the n-th external bus being USB (Universal 
Serial Bus) from the above 1st in packet transfer equipment given in either of claims 1-25 



according to the packet transfer equipment concerning invention according to claim 26, it has the 
effectiveness that a mutual transfer of the isochronous packet between different external buses 
can be performed. 

[0163] Moreover, the inside of the 1st which has transmission function of isochronous packet 
according to record medium concerning invention according to claim 27 to n-th (n is the two or 
more natural numbers) external bus, It is the record medium which stored the packet transfer 
processing program for making packet transfer processing in which an isochronous packet is 
transmitted to the k-th (k is the natural number of 1 to n) external bus of arbitration perform to a 
computer from the j-th (for j to be the natural number of 1 to n) external bus of arbitration. Since 
the above-mentioned packet transfer processing program shall be characterized by storing in 
either of claims 1 -26 the program to which the packet transfer processing by the packet transfer 
equipment of a publication is made to carry out to a computer It has the effectiveness that a 
mutual transfer of an isochronous packet can be performed, without producing interruption of the 
transfer accompanying bus reset in 63 or more sets of the devices connected to a different 
external bus. 
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[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram showing the configuration of the gate node 24 of the gestalt 1 
of this operation. 

[Drawing 21 the bus criteria time of day in the gestalten 1 and 2 of this operation - a time check 
— it is the block diagram showing the configuration of a means 4. 

IDrawing 31 Drawing 3 (a) is structural drawing showing the isochronous packet of an IEEE1394 
serial bus, and drawing 3 (b) and drawing 3 (c) are structural drawings showing an example of 
the header unit (isochronous packet header and CIP header) of DV packet. 
[Drawing 41 Drawing 4 (a) and drawing 4 (b) are structural drawings showing an example of the 
header unit (isochronous packet header and CIP header) of DV packet. 

[Drawing 51 Drawing 5 (a) and drawing 5 (b) are drawings showing the structure of the internal 
bus header (the 2nd header) which is added to an isochronous packet head and used in the case of 
transmission and reception with an internal bus and an external bus. 

I Drawing 61 It is the block diagram showing the configuration of the 1st memory means 9 in the 
gestalten 1-3 of this operation, and the 2nd memory means 13. 

[Drawing 71 It is a timing diagram Fig. for explaining non-cycle control mold mediation of this 
invention. 

[Drawing 81 It is a timing diagram Fig. for explaining cycle control mold mediation of this 
invention. 

[Drawing 9] It is the block diagram showing the configuration of the packet transfer equipment 
in the gestalten 1 and 2 of this operation. 

[Drawing 101 It is the block block diagram showing the configuration of the gate node 64 in the 
gestalt 2 of this operation. 

[Drawing 1 1] It is the block diagram showing the configuration of the 2nd memory 60 in the 
gestalt 2 of this operation. 



[Drawing 12] It is the block diagram showing the configuration of the gate node 79 in the gestalt 
3 of this operation. 

[Drawing 131 me bus criteria time of day in the gestalt 3 of this operation -- a time check -- it is 
the block diagram showing the configuration of a means 76. 

[Drawing 141 It is drawing showing the configuration of the packet transfer equipment 300 in the 
gestalt 3 of this operation. 

[Drawing 151 h is drawing showing the example of connection of the packet transfer equipment 
of this invention, and two or more external buses to which two or more devices (node) were 
connected. 

[Drawing 161 It is drawing showing the example of connection of the packet transfer equipment 
of this invention, and two or more external buses to which two or more devices (node) were 
connected. 

[Drawing 171 Drawing 17 (a) and (b) are the data-logging media which stored the packet transfer 
processing program for a computer system to perform packet transfer processing of the gestalt of 
each above-mentioned implementation, and drawing 17 (c) is drawing for explaining the above- 
mentioned computer system. 

[Drawing 181 Drawing 18 (a) and drawing 1 8 (b) are the conceptual diagrams showing 
transmission of the isochronous packet of IEEE1394. 

[Drawing 191 Drawing 1 9 (a) and drawing 19 (b) are drawings showing the example of 
connection of the conventional IEEE 1394 serial bus and a conventional device (node). 
[Description of Notations] 
1,203,204 External bus 

3 1st Isochronous Packet Transceiver Means 

4 and 76 bus criteria time of day ~ a time check -- means 

5 1 st Time Stump Judging Means 

6 1st Time Stump Location Detection Means 

7 1st Time Stump Offset Means 

8 Internal Bus Header Addition Means 

9 1st Memory Means 

10 1st Read-out Control Means 

1 1 Packet Selection Means 

12 Header Rewriting Means 

1 3 2nd Memory Means 

14 The Number Comparison Means of Cycles 

21 Internal Bus 

22 1st Clock Means 

23 Internal Bus Mediation Means 
24, 64, 79 Gate node 

27 83 Change means 

28, 29, 30, 84, 85, 86 Counter means 

32, 38, 41, 44, 47 Isochronous packet header 

33, 39, 42, 45, 48 Header CRC 

34, 40, 43, 46, 49 CIP header 

35 Data Field 

36 Data CRC 

37 Packet Data 



50 51 The 2nd header (internal bus header) 
53, 67, 68, 69, 70 FIFO memory 
66 Transmitting Agency Decision Means 
92 Switch 

96 Criteria Time-of-Day Bus 

106 The Number Maintenance Means of Cycles 

107 2nd Clock Means 
108,1 13 Register means 
109 Gate Control Means 

112 Time-of-Day Difference Detection Means 

98, 99, 100, 101, 102, 103, 104,201,202,203 Terminal equipment 

206 Cycle-Start Packet 

207 Mediation Period 

208 Data Prefix Period 

209 Isochronous Packet 

210 Data and Period 
Cs Computer system 
D Floppy disk 

FC Floppy disk case 
FD Floppy disk 
FDD Floppy disk drive 
Se Sector 
Tr Truck 
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[»*3S5] Ii*314[cia*©/^'y bte^Micfc 

±ie/NXS¥^iJIt^^(i, 
30 ±|HS l W8#lt¥S©^t^iJt, ±I2»<xcoS* 

±1B[HI^^I±. 

±iB^xS¥^jH+^sw/Ts-r^ij£, ffiy- b^7" 

□ — b+ 1-X b "f &fc&»S?$B#£iJffl/'<x£WU 
f£t©, ■6L<(±^©W<XcoS?p^iJ^, fft©^ 
gp/NXWS*P^iJ£^$^^it£t#at + ^/^'y 
40 h«o£SX. 

[If*«73 ff*il6t;iB«ro/^'y Hg&UHKfc 

±l2S*^iJffl^xt±. 

ff«co. tL<t±#5£coybgP^'XcoS?¥^iJ(c, imn 
•y bfc^Bo 

[H*S8] fjf*ii5, *fc{±7i=ia«©Ay.y bte 

50 ?b£|S^'XcD+M 7^i(£S1-t*'y broR, / >7j:<i;tT 



3 

[11*119] f|*Jl 4 fr£ 8 0^-fn*>(i|B«0/fy 

[If *il 1 0 3 m*S 2 (cfB«©/^ -y hfe^Kli 
i- .V.i vi: y h^gU, 

-fe y hffi£> ±fB?^X?>7'l^n«T^i^tt 

[fi*ii i 1 1 m#m 2 iztmwr y bmmmmz 
(ommmmmz «t g ass n 4$ 2 7 

_hI2 HAX?'/ 7° 4" 7 -fe h ^St±, 

±IBfil 1 CO^-7-fe'y MB£> ±IBi!2©;*7-fe>y hffit 

£*QllUdi£, ±1B^H1L^^^AX^>7°[^ AD» 

[ffl*il 1 2 3 !f*il 1 0 , ttzli 1 1 icIBiSc©/^ 

•y HEiHSSfcfc^T, 

[t!*ll 1 3 3 Ii*il 1 0 , £ fcli 1 1 (;IB§c©at 
h!E|?2©^7-fe.y Hlti> @£-*>r ^;i/ffiT**ci: 

itmm 1 4 3 n#m 1 1 3 ©^-fftfrKfB*© 

< < x *\m r % mm ^ ph? u me / < x «m * &y- 

±1B|? l fr^n©#ft$/*Xfr£±|5lW<X'M&7 

[M*il l 5 3 l 4 KrlS*©/"^ 7 hte^H 

±IBSB l ©0E*ai LfflSP^gii, 

±xm&*M 9 n,t^ ±mm 1 ©/^y haism^s** 

*^±1B»^XH{?^S^*7J U ±IB^^'XS# 

#S i 0 / < x ffifrlH b ft * t , ±f 1 © * * y # 



(3) ^ 2 0 0 0 - 3 3 2 7 9 8 

4 

±IBmP^'xid#^IS(i, 
±12-9- -f ^rWf^A^ft-St. 
£g*LT^£ft©y- h 7- K^AXf£ffl*|£4*£ 
iticj:*), ±IEff? 1 fr6S&n©#ftSP/<XK,fc.Sfla5 
' < X ©#fflSB^^^#A Zt><DX'&ZZt Zft®. t + Z 

10 01*11 1 6 3 1**11 1 5 KiB«©/^ -y hfe^gg 

±123? j ©yW^'X^±f2l*]g^X^7^ 7 ?atx 

±1BH 1 oytyfgii, 

iI2»<X©Ax{£fflft£«f#t££?-©WP B l 7 -Y 

[IS*il 1 7 3 tmm 1 5 (cIBK©/^ y hfe^l 
20 i:;BRS|WX7j^±f2|lk©?fg£A'x^7-f 7 ^ a -fx 
hlB^2©^^ l J^!St±, 

±IB^k©Ws'xcD^fflm^5lf#1-^ * T©JWW, 7 
[f**il l 8] If*il l 6 KtBK©/** v hte^g 

±tes i ©>^ 'j^an, 

F I FOy=E'J^Si:J:i5*«*ft*t©-e*4 3 4:* 
30 H«tt4/^7 hlsSISI. 

[»*il l 9 3 W*ll l 7 (i|5*0^y -y hte^SB 

±12^12 * 'j^an, 

f 1 FO^^y^ai^iOfltfiSc^ftstro-eSxS^t* 
tfittW7 hteigsg 0 
[w*ii 2 0 3 w*ii 1 9 iztm^^T -y hte^a 

hl2^2ro7< ; & l J^IS(±, 

l:B2l*]g|>/ < X J; 19 SfH U 7 -< 7 7 □ ^ X/ ^ y h , 

40 mmnnftW'tzmtiL-cftmirftMi-zM® (wins 

?*m ©F I FO^ty^gJ;0t8)S$ft^t©T*-i> 
ct^fg(it^'^7 hte^SMo 

[ts*ii 2 1 3 it*ii 1 !c§2«©/^ -y hte^mic 

±teH 1 frb^n©»<Xt, ±I2ra/^'Xii|5]-g| 
t&ffl/<xTfe^;^#iit4/<T7h teiiSBo 
[fl*il 2 2 3 H^g 1 Kf2«©M> -y hfe^Kz 

ilH»<Xfflf^U-hl±, ±|Bm 1 frbln© 
50 >W<X©7^7?a-*-x/^-y h Mj\&m U- h ©$ 
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S. 

[lf>Rli 2 3 ] 1 tl|BK©/N> -y b$E£=£g(I 

1BFW< X t±/ 7 U ;u/ ^'X T ; <fc £ Z t £ W®L 1 ? & ' ^ 7 

itmm 2 4 ] imm i icib*©/^-» hte^saic 

±1BH 1 *bln»M^'xo/U?D7 ?£±|BflSB 
^XOA*X?D 7 7a, H-fcL<l±|^»j7n.y 

[If *il 2 5 ] ft*JS 1 frh 2 4 ©l^-f nAMcfBKo 

I EEE 1 3 9 4 -> "J 7;l//<XT*<53 4 

[ff*I| 2 6 ] 11*11 1 ^ b 2 5 ©^1" n^i=ts«© 

±I3B 1 frblnOW/^XIi, 

U S B (Universal Serial Bus) Z £ ZW&tt%> 

tt4Sl*b^n (nt±2JiLkrog**$0 ©^SP^X 
©[*]> ffit©|? j ( j (i 1 £, nrogflSft) ©W^x 
frfc, ffif,©ilk (kttl^bnoSM) ©^3P/<x 
V-fV^Dtx/^-j r£$££t£^7.y hfc^Mfi 

±ib/^7 heM7D?7/.(±, fi^ii i 2 6 

£MH7°n ?7i £ 3 > fc° i- ? [zftb-ttz, 
[ 0 0 0 1 ] 

[^©K^S^St] I E E E 1 3 9 4 

*ru xxzmmsmi-z'Vr-v Hum*. 

[ 0 0 0 2 ] 

ffi*«fiffl IEEE 1 3 9 4 y'J7;^Xf 

I SO/I EC 1 3 2 1 3 il->U7^U?rffll> 

fflt%5?$<Df 1 -9&mtf'ilt>tlT\ l >Z. I EEE 1 3 9 4 
->V7)W<XXU, 1 2 5 it sec £7-?^© 1 -y- -f 
y-;l£ LTl^ 0 I EEE 1 3 9 4 y'JT/WU 

t u , ^mg* k is u x m t> iz 7 - ? fe^ tfftfcft £ 7 

4 7?DtXlf Mffiff) t, »^«fc^Tt±f'- 



(4) 2 0 0 0 - 3 3 2 7 9 8 

6 

□ tx ammmm) wimzftT\ l >&. ±B74V9 

D7XfflfSt±, A V (Audio Video) 7— 9 <D £. t£ ] ) 7 

ii 9 4 u & $ n ^ ?*- ? ©eg k ffl i> s> n -s am 

ft&Xfo% 0 Z<D7 4 V 7D^-xafSTt±. T-9(DB 
mtDffl^ZfriLiX^ if, 7-^^fE^T^»t^g 
^«£ffif#U *^i;«Lfcf«^oT 1 7 
-f 7;U ( 1 2 5 w s ) [C— 

7-?©fc;l£fT i. cnicj; <97-5Me^©v 7;u? 

10 [ 0 0 0 3 ] -7i. ±IB7v>/D7xaflt±, 37> 
> t° i-? 7*- ?^ffMhH7-? ©{&&©<!: -9 
!C X 'J 7 ll 9 4 A<ft#g* $ tltl V > 7 - 9 <DBMU ffl I > 

^/cAV7-^cofE^i: LT(±, 7-r i>^;UVCR(Vid 
eo Cassette Recorder) ffl 7- ^ WjS^TiS. MPEG 
2 h 7 > X ;K- h X h 0 - A © 7 - 9 <Dfcmi5 

[ 0 0 0 4 ] OT. IEEEl 394^'y 

h-7-/T-»afS75?il^-5^Tt^BjlT^„ Ell 9(a) 

20 (i, 2 -PWSS5KSSA<±|a I E E E 1 3 9 4 -> U 7 )l>< 
X^frLT}|i^n/:7yh9-^, 1 9 

( b ) t± 3 ^©S}*«a^±f5 I E E E 1 3 9 4 v 'J 7 
^X^LT|||$n/:?'y hv-^^ N Ztl^tlfc 
SWlwTLTl^*. Ell 9 (a) COIEEEI 394^ 
■y h7-^(±, 7-(7?atX/^7 h ^flt^l? 1 
»fV y^l/VCR 2 0 1 7-Y V 7 D7X/N°7'y h 
&&{3+Zf&Z<D7'4 -s9)lVCR 2 0 2 <h> ±IBVC 
R 2 0 1 t V C R 2 0 2 imfti I E E E 1 3 9 4 v 
'J7^X 2 0 3 (=J:"5#lffiSnr^*. 

30 [ 0 0 0 5 ] 0 1 9 (b) © I E E E 1 3 9 4 # 

•y h7-7li, 7^77atXA7-7 h $r^ff1-^^ 1 
C07/ y?^VCR 2 0 1 74 V 9 a + x/iTv h 
S:Sm-t*S2©f >f v^;UVCR 2 0 2 t,|3fflf 
^y?MCR 2 0 5 t, ±1BVCR 2 0 1 t VCR 2 

0 2 J:iit^ I E E E 1 3 9 4 v 'J7;W<X 2 0 3 , 
St>*±IBV CR 2 0 2 tVCR 2 0 5 SrSStt-f* I E E 
E 1 3 9 4 y'J7iWU 2 0 4 tcj; vM^nt^l,. 
fS), ±IBH 1 Of-fv7MCR2 0 1 ±|B*-y h 
7-7±i:i 2 5 w slCWJ'jlX^-l'Ay'y h 5r 

40 *777^/^>«*^lt^^T^^ 0 £tz, Z(D*4 

yim^mmz o 1 &ffiKWT- 9&mzimt%m 

[ 0 0 0 6 ] ±fE I EEE 1 3 9 4 * -y h-7-?TH±, 

1 if-f f VUfflraic^LT, 7-Y V7n7xaffi;ftffi$ 

n-i.^ t , 7-»?a 7 xiim iclijffl $ n-s at^ t # 

fiJO^T^nr^^, 1 -7-f /jUffiPBl© 8 0M°--tr> h 
A<7Y V^D + xSfll-, SO© 2 0^— b> h^'7v 
> 7n7xafllcfijffl$n-5d; il^ioTl^. ^ L 

50 i:o^tli7^ V 9a-)-xmmizXi0r-9B'&m 
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y r>\,9 4 AttcoS*$n/j:o7'-ytc^TiJ7 
-> > y D txiffl: <fc *5 7- y £?f o „ 
[ 0 0 0 7 ] <X(CftfF{C^OTSiW4. /N'XU-tr y h 

ngijic j: o y - k f$nm=f- mm ; <kiz. i . m.<n y - y 
^<b(D/<7,^imt^m>^(Dmw^7 0)i- y j-y* 

&fet%>. ZCD'V VCR 2 0 lO/- 

Kt5<;u- hy-Ki:, S/cVCR 2 0 2coy-K#7-y 
-Kfcft*. ftlc, @y- Ktflfiy- KSrl»giJ1-*fc«) 

co a aiigijic «t o . # y - k i^tasys-^^tPJ o is 

VCR 2 0 l <7>y- KOfRSiJ#^d<physhical_ID= 0 t 
ftO, ^/:VCR 2 0 2 coy- K0>HBiJ#^*<physhica 
l_ID= l tteZ. 

[ 0 0 0 8 ] ftic, VCR2 0 lcoy-Ri, ;t-hy 

— k 2 o i ^f-^roejaudffiffl-ri^ro^pf (ax 

teffltS) t*to£ 0 ;u- h y- h' 2 0 1 ti, #y- Kfr 
bOf«fi!ffl©S5l< (^x{£$Jt) £fJM?U litc^x 
fSffltt^^-y- KlC-^A*. -f-LTVCR20lcoy- 
Kti, O'xftM^^^t, TC^DtXA'r 

U< 7^7 7DtX/^7 b£VCR 2 0 2 

[ 0 0 0 9 ] Sfc, 0 1 8(±, 7 4V9ai-Wrv Y 

0 6 ti-9--T y;UX 9- b^y>y hT&v, 2 0 7li><X 

-?*0, 2 0 8l±'<Xteffltt£»f#L,fcy- h>\ ^y 
•y ME^Pli^th*-S.STvs-x$r*-;u F-*-4f'-?-/ 
L-7^7?XWP|T*0, 2 1 0 lif-?x> h'T^y 

[0 0 1 0] ;u- h y- H 2 0 Hi, 7;U^lc7 
»3feaiffiH&/TVt-»M ?^X?-hA' v - 7 b 2 0 6 
ALTl^„ f LT, VCR 2 0 1 ©y-KH, /^i 
ff«2 0 7 ^$iT/sx^fflti^|#bn^i:, /<cy-y b 
{E^¥{I^5t7 7 £ £ Tv n' X l±*-;u K £ ft ( t* — 9 7" 
V-J4»j9 7,1m 2 0 8 ) Y<£&%mb K %~T1r 
9)imz7J vyatX/^y b 2 0 9 # 

[0 0 11] 7^V?DfXg^T-|±, 0 1 8 

*7 d cot§£ii7ft^rico7 v >* ;ui|ifuT^isjc«* 
£ft£o I EEE 1 3 9 4 KfcttaCKPJ: -j&T 

^vya^-xfE^ti, IEEE Stdl394-1995co^«"IEEE 
Standard for a High Performance Serial BUS" 1.7 f¥ 

L < iBsn-ct^. 
[0 0 12] 

[f6^*<K*LJ: -5 tT^»ifH] Lfr Ltttffc IEEE 

1 3 9 4 y | J7/W<Xfli, 1 *©7X (7U-) fotz 
9 ft* 6 3 y- K<D^Lfrf*<*ftTii£>1\ 6 4 
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Kt»©y-KHSM*TS^v\ £fcffl&®'<x«\ /<x 
7' 'j 7 v&ftisXfflfctz t , ^ 6 4 o o o y- f &jg 

/U/'Jyylcii, gft*M*X 
(HIT 7 -f 7 y a -7- x / < y y b coffisfc^ Sr It o *Sf £ £ W 

■y * b -a t* -y * ic 7' t' > m Minzt 

[0 0 1 3] ifc I EEE 1 3 9 4 Tli, 019 (b) 
Kfrs-fXolz^ mie>7< y?;bVCR2 0 
10 C0777y;bVCR 2 0 2 ^7 -f V 9 a 7X^7 y h CO 
(e3I*(Cx S 3 C077 i/9)VVC R 2 0 5 fe, ^'X 2 0 
4 CJ:i3S2«)f^ y^MCR 2 0 2 ^Iff^tCiMjD^ 
tit* it, '<X-km^)^-j Yt%%>ttZ&Z LXLt 

cot/jif^ic.fc^/^'j-b'y h^c^i, 5tmti$n 

Tl^fcS 1 »77 7y;UVCR 2 0 l^H2cD77v 
y^VCR 2 0 2 ^C07-f V7atX» ~0^I/t 

[0 0 14] *%Bflt±±I5KS^fc«*. I EEE 1 3 
20 9 4 v 1 J7;UA'x^tlfct>T. 4B8w>$/'J7;w<x£ffi 

mzmmt. 6 3 ^±©«isw-?7>f a 77/^7 

•y KEiS**nrffiT* 0 , 7^vya7XM-7'y h ©fc^ 

s:*»m-f immcomu. wm&fto ztw^m'* 
7 y hte^g, tttfizsw-y he^saicj;^/^ 

•y hfeii^Ii^n > t' J .-y(ctfb^--1.7'ctoC07ay"7 
A *ftiW L /c 7 - y IBfiflt^ SrS^-r ^ct^gwtt 

[0 0 15] 

4 to IS] ±I3MS^ «r)»ft t" -5 

30 toic, it>f<ii 1 (ciB«co^(c^^/N-^. y Ymmmm 

It, 77/?DtXA7y hcOfe^f^W-r^^ 1 
b^n (nl±2^±co@M&)con^/<XCO^] > ffiEco^ 
j ( j (i 1 A^nro@«aS) ro»sx^b, ffitcoH 
k (k(ii^«in©ff*og«5») co^/n'x^7^7 

y a 7x/N-7'y vztemtzmn-c&v'c, imvmj 

C0^/N'X^bffi«C0^kcO^I5^'X^cO7'l' V?at 
X/N'Y-y rCOfe^$r^ yra^'Xt, ±lBP^g|5/^'Xi. 

±lBra^'Xtcor B s l7\ 7^vya7XM'7 
40 v Y<Dxk%.m*'illW, 1 *^^n(nl±2«±cogMS) 
COV- h y- Ht, 7-f 7 y a7X^7 <y hCO^gfl^ 

xcoS?i^i|$:^])ifj$^^p^lSt, ^Wt^^i«r 

[0 0 16] S/c, 11*112 [cIBttco^[c^^/^.y 
HEiSSHU, IfjRiIl (cIBttco/N'7 y hte^glcfc 
l^T. JiIB^ 1 frb^nOY- h y- K(i. gbCO^P 
^'X. St/±lB^P/<X^<icOyN'7 7 hco^Sif^lf 0 

50 x/N-y-y Hey YAxy y^tinrosi'SK 
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'Wfe-f 6 9 4 A X 9 > 7^lJ^^IS t , ±12 ? -f A X ? > 

tb $ tl/c±I2 H A X ? > 7*©ffig1f § , ? 

AX^>7°[C^7-tr.v bffi£Apj|, tL<U«»«? 
^AX?>7°^7^y b^&t, te^S/ctite^CO 

2 (D^y r^rT-f V?DtX/^7 bfcttTra^-SfiglW 
x -y T-ftjD* Ix t . ±1231 2 <D *\ .y Sr #i0 L/cTW 
7^D±X/N'y.y h^t&fflt^Slroy^'J^Si, ± 
12H 1 ©y^ l J^gl;t&tt$n^T'T7^D-fX/^-y 

i fSfrb|*]gPAX'\(D7-f V7DtX/^7 t-Wfel^ 

aWX^§f=L/c7-r 7?at^^'j b£, f*Jffl/< 

[0 0 l 7] IS*IM3 Utm<n%.Wimz>^>r v 

bte^Kgli, IS*JMl *fctJ2lclESc<7>'<Y-y bfei* 
^Kl^fcl^T, ±1233 l *^^n«Y- b X— Ki±, ft 
SP^X^^n^T-f 7?DtX/^'v b =fc OltSeD^y 
•v b£SWL§fit^T'y bSfK^fSt. §ffLfc7 
•fV7DtXA-v- 7 b^g^^/sx^a^^ 

fcT'fVjD + XA-'r^ bcxv^-y b-s.y ±12b 

x ? b » tii/j § # # z ^ y ymmx. 

¥lxi, ±12^7" >y b^y ?'©f|}M^n/-;7^7y 

b£te*At£Sl2 at* y^fst, ±123? 

2 O^.y yiZ^tn&VJ 9)imt, 9 4 AX? >7°|C 
aSn^^-7-fe y hflt^JpKL, c:©iD*L/ifflt. 
T-bSP^'xcDS^+M ^;ui*itt5!l--5^'f 
S t . ±123? 2©yt'J ^gtcftW $ tilt 7 4 7 9 a y 
XM'y.y b^M^U 3? 2 coy * U?gA>b§4<0^ 
glMX^WT^ 7?D^-X/^ y hWteiM^Mip-T^^ 
2 CDf^ftUlJffl^fSi. £WU fiSIWXfrbgflL 
fc7-f7?ofx^ - 7-7 b£, g^ro^g|5/N'X^teiM1" 

[0 0 l 8] If*il4 icia«©^|c^^y?>r. y 

^r, ±iaiii^fxi±, mp^timtLLxmmm 

mt&m l cOBtff^ISi;, ±I2^ l <»t^f3£S¥i: 
L- T , ±|B^/ * X W B^ffl £ |I]»3 £ •£ -5 / * X «*PB*S'J1+ 

[0 0 l 9] If*lS5 lc|B|fi(D^|c(i-5/^.y 

bfi&ggti, ft*iM4 t;!2ic«M"y.y bfe^gtcfc 
^T, ±12/>xS¥^ijI+Bt^S(i, ±1231 1 roB#|+-f- 
fx^iTOJ^ ±l27 7 bgP^'X(DS??^iJt^, 

[ 0 0 2 0 ] 11*116 l=|2«Ofil^l^*/^'y 

■tv&Mz, fay- b^7a- b+tx b-r^fc46c7)S¥ 
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B#*OT><X£WU ffiftW. {,L<[±t$£oW/NXffl 

s*B#gii ic , fa© w < x © 8¥b#jij * mm $ ^> - 1 
[o o 2 1] tk^ mmi\z%mnmn\z%^^Ty 

bteiSggli. IMIM6 (3i2fccO/N-y^y bte^Micfc 
t^r, ±iaS£B#£iJffl/<xi±, ffiSco, fcKH^ro 

w < x os¥a#iy ic , fa® w <x<Dmmmm^m- 
[ 0 0 2 2 ] ttz^ mmnsizmmtDmmmz^T.y 

10 Mte&&Htt x lf*I15. ttzltllZtmO'^'y bfe 

m^miza^r, ±imm^m±, ft^wn ?ji 

[ 0 0 2 3 3 It*il9icl2«»^ic{f^/N^. y 
bfe^gii. ft*lM4^^8(7)^-f'n/yMci2*cD/N-'r 
■v bte^glcfc^T. ±IB^lffl^S(i> 7^7yat 

[ 0 0 2 4 3 ttz, 0(i|H«©^lc^S/^ 

20 y bte^sii, m>mzizim<D/<'r-v bfc&mmz 

fcl^T, ±124-7-1? >y b^gH, ±^j©W>7^ 

b ±12^ k ©ftffls/ ^y^FW^ffl i^st s 

A X * > 7-(ciD»-T * 3 t i -r* t ©t** 0 
[ 0 0 2 5 3 11*111 1 {cIS«©fgB^|c^4/<y 
■y blaiimii, H^I2 KiaW©/^ -y h<E2l«{tlc 
fcl^T, ±tatg j W^M'xwSmatat, ±I2^kc7) 
»<Xc7y«¥B#^ij0M(c J: iJSSSn*^ 2 co^-7^r 
■y Mi^aj1-*B#SiJM^ai^S«rWl^ ±12 H/*X 

30 ?>7°*7-fe.y b^lSti, ±|BS 1 CD^7i?'y bffit, 
±I2^2co^7ir y HBtS:iP3(Lfcil«r. ±l2^tH L 
tz 9 4 A X 9 >7°iC, JQ» t U < S Jl t 

[00263 mmni 2\zimn%.m[zfc&'^T 

■y bfeiSSMH, 1**51 0, £fct± 1 1 !CIB«»/^ 
■» UteiM&Blcis^T, ±ia» 1 c7y^7-b^y bfgti, m 

[ 0 0 2 7 3 It*ill 3 UIE«<7>fgHfll;:&£Ay 

•y bte^gti, if*il 10. £/cl± 1 1 tcfB«co/N-y 
40 -y bte^^BlCfcl^T, ±I2^2cD^7ir'y bffiti, @ 

[ 0 0 2 8 3 «*ill 4 (;I2tc»|g0fllc#^/^ 

•y hfiS^Si, H*^ l^bl 3 ©^Tn^tcIBicW 

/N-y.y beii^gf^fc^T, m&*M tfrttufii-iyt 

2»B#ff^gt, ±fB3t 1 ^blnffl^y- b 7-K J: 

*mm&&Y- b j- v^$*.&m<mwm 

^WL, ±I2H 1 frZ?Wn(D&mp<XfrZ>±mPl 

50 &zztzi[mt-tzti<D-eii>z B 
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[0029] ttz, tmm \ $imm.(Dmmimz>'<>r 

•y hfe^gli. f»*II 1 4 KiattflV^r-y KcJU^S 
icfcl^T, ±|BSf? 1 <0gE*Hl L$iJ®)^fS(±, ±!BPl?+)- 

-9- -f 7 L fcB$(c A x £ figffl t £ £ ±|Bfl 

X^fflfilM#f,n-5t, ±I3Sf5 l ©^t'J^SKt&Wi* 

fflfifcv, ±lB^]§P^'xIif?^gi±. ±IB^M7;u?*> 
A# $ ft 4 i , » < x ©AM i, -a > * & 

(7) y _ y _ K ^ M X^fflU * # A 4 3 £ \Z «fc 0 , ±1B 

tJJ # k Z t T * 4 d <h £ # & t f £ & w T * £ . 
[ 0 0 3 0 ] l**ill 6 lc|a««)^mS*M-y 
•y hfe^gti. 1**1! 1 5UIB«^^'y hfc£=£g 
iCfcOT, ±|33? j CO^M'X^b±IB[*]g[$/<X^Tf 

IS t± , ±IHlW < X « X ffi £ * £ T <D ffi 

[Bl, 7^7?Dtx^T7 b fcteWrt* 

[o o 3 i] itz, tmm \ i izmwmuzvhwr 

•y HE&ggW;, !l*i!l 5U:lE«0>'^-y 
I - *J ^ T , ±15 W < X t> ±15$ k <Dm$> < X ^ 7 
V?otX/^7 r£te£t£P^ ±IB^2»y ; E l J# 
St!, ±IB^kc7D^[5y^'xco^fflttlr?ft#1-4£T'CD»] 
HA, 7JV9ai-Z/*>rv V ZfamtZ bmxibZ z t 

[ 0 0 3 2 ] ifc, 11*111 8 HIBtt©5SB^i^4/"Cy 
•y rfc^Jtati, ff*ill 6lclB*(D/^.y hfe^gg 
Kfcl^T, ±1BH 1 O^t'JfStt, F I FO^ 'J^ 
IStc J; Otel&Sft* fcro-e**;: 

[ 0 0 3 3 ] 1**111 9 lc|3«©5gBfl[c^4M-y 

•j vm.mm.m-it, 1**111 7niB«©/^-y hte^^g 

ictJOT, ±13!! 2 0^ U^fxli, F I FO^'Jf- 
«t 0 ItfiES ft* t COT* -5 3 £ 1 1 * h <DT 

[ 0 0 3 4 ] £tz, 1**112 0 IzlBiScCO^lci^^,/^ 
■j hte^Slgli, »*« 1 9 (c|B*©/^-y hfe^Mgg 
Cfc^t, ±IBS 2 ro> * 'J3MSti, ±13f*)SIWXJ: 9 
Sfl Lfc7^ V 7 ai-^/i'ry MlEjiOftffi^ X 
WiT-^LTtSW^'SMffl (Mt±g«&) ©FIFO 

[ 0 0 3 5 ] 11*112 l ciBKro^^^-s^y 
■y bfe^Bli, I**il 1 tclBttco/^'y hfe^gglc 
iJOT, ±lBm 1 ^b^ncO^M'xi. ±!BF^gP^X 
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[ 0 0 3 6 ] £7c, 1S*I12 2 HlBiSc©fg0j!lc^^/N> 

fc^T, ±lBW<x»ftAfi^U - h(i> ±1B^ 1 
b^nW^g|5/sxro7-r 77otx/^7 hftAfeiiU 

[ 0 0 3 7 ] ifc, 1**112 3 !clB*»^H^|c^^/^ 
y hfeil^Mti, ff*ill Iztmn^T-y hte^Blc 
10 fcl^T, ±1BB 1 ^^^nCD^/<Xl±v 'J 7;1//n*XT* 
* 0 . ±1B|^]^/ < X H/ n° 7 V )U < X 4 3 <h <h 

[ 0 0 3 8 ] £tz* If*il2 4 (clBicCD^t;:^^ 
■y hfe^gti. !I*H 1 t!B«cD/^.y hte^gt 
fc^T, ±IB^ 1 frbllnro^AxroA'x^n.y ^7 i 
±iaWSP/ < X 0 / < X ^ a -y ^ t± , |5]— t L < (± flffl 9 a 

[0039] i«*ii2 5iztm<»mmm%>^ 

■y hte^^Hii. I**il l frh 2 4 roi^'tx^tcIBicro 

20 /^ y Fteil^SiCfc^T, ±IB^ 1 frbSnfflW^ 
X(±. I EEE 1 3 9 4 i/'J7;U/^f*4it4«fa 

[ 0 0 4 0 ] t/c, 1**112 6 ^i3«C0%Bfltci*£^y 
•y hte^gii, f**ii l frh 2 5 ro^-fn^{c|3l8ro 

Xti, U S B (Universal Serial Bus) * Z t ZW$k 

[ 0 0 4 1] itz. 1**112 7 HlBitcO^ic^^fBli 

30 lfr^Sn (nli2W±0|M») ©W<X6D|^1, ffi 
( jt±l*^n©@^») ©W/<X4^, ff 
jftoUk (kttl*»?»nOgfSR) co^/^'x^7^V 

jl - 9 - iCfTb-tf 4 /c tbtD^'r v h eiS^H7"D / 7 A 
?:tS«L/-cIBIi«f*T*^T. ±13/^ -y Fte^Il7° 
□ 7 lf*ll 1 ^f, 2 6 Wl>Tti^!ifBK»/N°7 

•y HEJiSlt(c«fc5/^-y HE&&H£3>ei-?K 

40 [ 0 0 4 2 ] 

mmnnmmmi mmmm 1 ) 0 9 1*, 

roff^M l ic«k4^y-y hte^Bl 0 0 rofifiX^TStg] 
T<fc^ 0 S/<^r-y hte^B 1 0 0 l±, 7^V?DtX 
'^■y hfiiStttl^-r*^^^ la~ldtj£f. 

V>m j COHSP^' X^^fiSW^k »^|5/ S X -XT -f 7 7 
D-f XM'7'y bWte^&lf dtztb(D7-l Vtai-K^tr 

v hte»^Wt^»»<x 2 1 1 £ 

W^'X2 1 ^IiU &(Dft&/<Zttzltpi&<7.t 
<Dffl?7-i 7 ?DtX7iT 7 bCOiiSm^lT^y- h 7 
50 -h'2 4 a~2 4 dt> W < X t imiL L xmjmM 
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-f&W. 2 OHt^fS 1 0 7£, #y- r-fr£©/<x4:fig 
* Ui' 0 , #y- h y - V 2 4 a ~ 2 4 d K±lB#*r 

sp/<x i a ~ i dtfrnrnzti-cmflLztix^z. 

[ 0 0 4 3 ] tti>\ _hfEiW<X H±, I E E E l 3 9 
4 y'JT/W^f*^ ±1B|*|SP/<X2 H±> f-fy? 

^ x •- 9 &wm & 2 n,*g^±wy 5 / * 7 U ;u A X T-* 

5. Sfc, ±1BB l tf>8$fHM£2 2 ti, a- r-'*8&£f$ 

issmi o o ww^xroiiAffc^u- k±. tta$/<x 

[ 0 0 4 4 ] £/cg] l 5l±, ±15/^ -y hfc^gl 0 

Oic, «§&©tKlf (y-K) #«Mft3ftTi^8?«:>S 
•tEi-eS)^. /N-y-y hKiii o oicfc^r, y-h 

/ - H 2 4 aOftSfl/^KH, ?lfflryv?;LVCR 
(Video Cassette Recorder) 1 0 2 ^2«y^ v9 
/L-VCR 1 0 3 n-vtWytz-J 1 0 4 

-hy-K2 4 broftaSAxicii, $3fl)fr>*JM 
CR1 00t, H 1 CD S T B (Set Top Box) 1 0 1 

isnti^, s/i, y- h y- f 2 4 c ro^/^xic 

li, 7° 'J > y 9 8 i: , H 2 W S T B 9 9 #83183 ttt^ 
£ 0 y- h y- H 2 4 dtciiMtt^^tXT^/j: 

[o o 4 5] tfc, *n*fe©^n6i ®/<y-y bfcmmm 

1 0 0T-li, 74V9ai-Wr«j h comfit L< tig 

— r y — K 2 4 *Vn'X U-b-v M£(c, '^T'» r-O&Sfg 
^tf ■i'Udfu, t-f 7 x y" y — F <h ^ -5 -6 w 

/<X 1 a~ 1 cTlf-9 twit^i, y- b 7- h 2 4 
a~2 4 c4<, WJfrf<5£fta5/<X 1 a~l cCWLT 
t-f^ibvx^y-h't^t), 1 2 5//sSi:t^?iL- 
xy-b^y.y b£i)77y^ 0 
[ 0 0 4 6 ] s/s, /N-y-y bte^g 1 o (Hi, /"Cy-y 
b ©j^Sfg o £x (D^gp/ < x ^SPBt&J £ * 77 f « 
iiicj;^, t»A'x] a~l d©sqieSiJtiHt-S 
#TV4. 9lc*^°y-'y ME&gg 1 0 0(i, ^ 

y 'v b ^Sff-r £ < X ^t*TS??Bf £i| £ $ -tf 

[ 0 0 4 7 ] S/c0 1 li, y- b j- K 2 4 £«J&y£ 
7a.y ?0-c&s o y — h y — K 2 4 ti, 0.SB><X 1 t 
1 0 o b 2 y-fgp/sx l ± 

TvN-y.y b^gffy^Ay.y b£§ff^a3£. ±is 

H 1 cOB#sf^K2 2 *^0*6Wl$SiJ$rAA7l--5AA7jg^ 
1 6 t , ±fEI6*«'J £ Kf#* h a x Sp^iJItBf^ g 

4 3§ 1 ©*-f AX^>7Wftt-S^S^IrW^t 

1 y ^ a x y vy^J^a 5 1 % ±ibs i © y -r 

Axy >y»fi[MSr^tii1-<5m lfflHAX^>7lI 
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tttH^ig 6 1 , ±iem i (o y -r a x 9 > 7°{4g^ai^s 
6 ^ b offia-nigi-S^' # , ±Em l © y -f a x y > 7° 

!C^7-t>y h ^1)W7L&% 1 COy-f AXy >7°^7-fe'y h 
^£27£, te^$fe*/-c(ite^yxt»IS> MW^7 2 1 
T<75^§fI(Cffl^^tSlg^a^ 2 (D^.y y"^T^ 7 y 
rftSlKttiflDl-^ra^X^ y yf^D^S 
8 iE^2ffl^7 5''^DLfc7^7 7ntXA''r 

U ^ IS 9 (Cftffl $n/:7^7yatX/^7h *9tWi^ 

io l, ^ l coyt'j^®^'i±lB^I5^'x 2 l'sror-fv 
yDyxAy-y h nm.&%:MMt &m 1 roM^tb L%m 
^ IS 1 0«h$:WL, SoW^i^MLfcT-fV? 

[ 0 0 4 8 ] S/c, ±IHy- h y — K 2 4 li, 

y-y h^s^LSfs-r^/N-y'y hii^isi i g» 
bvxy^is i o 8 1> ±Euvxy i o 8**e>©m/7 
20 »^ s ^ .y y«s^a l 2 £ x ±1B^ y rWB&Wt. I 2 

/■5y-y h^-B#W(C|S,Wt^^2©yt'J^ISl 3 

±iBSzro^-y^{=#*n4^'f y^Axy 
>7°(ciD^bn/c^-7-b-y hy^ y;nst^ip»L, 3 

0)MtLt:*H 9)V&£, »<X»S*?B#JiJ t £J±i& 

-r^y^ y ;uisjitiy#is l 4 , ±ibs 2 »y t y #s 
l 3 KtettsnfcT-f v ?nyx/<y-y h ^yfel^^-L, 

S2 ©y =E'J#a l 3 *b|0^<X^07'fVfn 

y x/N°y .y h cote^^»p-t^^ 2 rogtetti Llijffli^is 

30 l 5tHL, 7 -f 77otXAT7 h Sr^gP^'x 2 l 

«t o Sffl l t , g »^ r gp/ < x =t \zmi& $ n 
ri^. s tz, y - h$ijgpWx l o 9 (±, y - h y — h 

3\ co^ig^ic^byr, y - h y- k 2 4 oijff^ 

[0049] d<iT±!B^ i wy-r AX y >7y7-fe>y 
h 7i±, Wj <D&M(D9\-ffl/<zfr t>% k offiftroft 
gp/NX-x/N-y-y h«r(E2S1-4©tEf *i^HI»«r, fe^ 
g^y^ y;ut lt, mtii$n/;S 1 »y^ Axy >y 
40 ic^ l ©t7*7 Mil$rjD^^J;- ; y[cft(5E$nTV>-i> 0 
f^, *'*y-y hte^sai 0 ot-i±, y^Axyvyic 

fy^fitL, iwHsyf y;ufa^ 3 y-r 9nt lx 

SlfflM/»X7 >7°(Cyl7-b'y h £^-?LZ> h<D tt 

[ 0 0 5 0 ] *fc±!Hy-f y;uSit|y^IS l 4 Tii, 7 
Y7 yDtx/N-y.y HO$2 / \-y nz$£tl&-*H 9)1 
1MB 1 «N AX? >7°(CiDAbtl^4-7-tr>y 

Ma (3y^ y;u) ^jp»l, in»$n/-=y-f 9>im 

50 t, ^gp/^XcoSiSB#|ij, IP*,/<x8mB$^iJ|fB##a4 
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i»¥is 1 5 ? JMR-sws-fi* ± o 

[ 0 0 5 1 ] £fc0 5H, ±lS»<Xf^D¥S8!CT 

■y?'U:Si, 0 5(a) (C/Ts-TJ; OlC hw5feBl(c 
1 ? 7 -y K U 7 b tftjDLT, ±ffi 1 6 t7y b (i, F*3SP 
^X^fHxy-h^HL, Ttel 6 t7y bii, ^f-gp/N' 

^,0 5 (b) iCT^-f^Tl-, /"C^r-y KDfiMlzffloL 
tz 1 ? 7 K U-y b »±{4 1 6 t -y h li, fl8B'<X02HI 
SfcoY-f-y-KSr^U Tft 1 6 If y bti, ftSBAx 

[0052] ttzmiit, >ixmwmmm^&wm 

(S^>Tx"T7"n. y ^g]-p*S 0 ±IE><xS¥BS£iJI+B##IS 
4ti, ±IBH 1 « Btl+^IS CO tii ^7 -T -5> B#^U , £fcli+Kf 

*A#Si?2 5. 2 6 £, ±IBA*/iS± 2 5£tf2 6fr 
Zq)m*.Z>qW%tt®Ll 7 0*^3 0 7 

1 £*9> 1 2 b i t£7>?¥#2 8 £, 0* 

£ 7 9 9 9 7 > b"f * 1 3 b i t * 7 > 2 9 
t , 0*^127^*7>hf-S>7bit*7>^30 
£, tti^JB? 3 1 t&WLT^S. 

[ 0 0 5 3 ] ±13* 7 7? 2 811, 3 0 7 1 0 |C@ 
'J§t U — fs-^-^* 7 > ^ 2 9<7M*-7';u 

SB? !^+ ir 'J -ft-^MMS $ ftT ^ * B#(7)^# 7 > b 7 
■v7°U 7 9 9 9frbOK[§H§-t*£#, *t U-fS^ 
£#7>?3 OO-f ^-^ua^FU^-ti. £/c7 7 
> ? 3 0 ti, gtfM *-7';uS±(c* v U -ff^#t*£ 
$tTTl^B#C0^7 7 > b7 y7°1-£ 0 
[ 0 0 5 4 ] Zftb 3 -?CD* 7 £T2 4. 5 

7 6MHz#W$nT^3CDT\ £7>?28H, I 
/ 2 4. 5 7 6 MHzitMiT*#7> b7y7±, * 7 > 
* 2 9l±, l / 2 4 . 5 7 6 MHz x 3 0 7 2 = I 2 5 
ii s e c^iT*7> h?77"L, # 7 > ? 3 OH, l 
25wsecx8000=lsec 3MiT£ 7 > b 7 y 

[0055] ;;f, '^wmmmm^®4i±, s; 

-KW?;i/7X?oi|^, WHx.^|g2 7(1, AT: 

4ffi± 2 5 ^Jl^LT. g! 1 «B#fH^fr£,©SlfcB$JilJ£ 

1§\ 6SrJfflRLT, fSy- Kj&«7d- b'* + 

X b |w?>r-y b lif2$ n*S¥B#£iJ 

^d- K-r^j;oic«i55c$n^„ ttz, ±ta*7>^ 2 

8-3 0t±, I EEE 1 3 9 4 - 1 9 9 5 T«$nr 
t^+^ AL-vX? tp— ©tor**. 
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[ 0 0 5 6 ] i tzm 6 ti, ±1B!| 1 coy =& y # g 9 co|# 
$£/±tbl-?<&£ 0 ±1BH 1 CD/^U^&9li, 7^7 
?a -y b ZXtltZAJlX- b 5 2 t, AT3£ 

tl1t74V9a±Wr<!, b £f^£^*&W-f £ F I F 
0« 'J 5 3 t, 7-fV?ntx^7 b £th;7-f tii 
TjST 5 4 SI CDi^tb L$iJW#IS 1 0 frbtoWi* 
ft L$|JWS^^AT71-*M^* LffltSS^ 5 5 t &w 

F I FO^t 'J 5 3(c^,W$tl/-c7^7?D^X/N- 
T y h ti, Wt^lti LVimtmT- 5 5 =fc <9 AT7 $ tl^Wt^ 
10 L$Wfs-^!-S7-pT, tU^JJffi? 5 4 «fc iy »<X 2 l 

[ 0 0 5 7] ifcH3{±, 7^ 7 ?DtX/^7 h, * 
y'DV/7y Y^-j 9'Unm^^tmx^^>, 0 3 
(a)(±, ±lH7^7^D-7-x/^ y h rofiljg^^ Ui~ 

n, ? y h7-^roeiSK(-M1-*ttfg, fiJ^liV^'y 
fEiH^v>^;u^coffifg^1B$nTi>*7 
i"7atx/7 y K7/3 2 ^'y^'3 

< fcji $ n /•= ^ ^gfiffi-^ x -v ^ -r s © icffl i ^ n * 

20 ^ y7'CRC3 3t, »*fre.0f-**{E2&-*'&fc«> 

fflf-^^n-n 7(cj;o«fiK$nT^*o *fc± 

IB7- □- F 3 7 U, C I P ^ 7 y 3 4 t , 7*- 
9-J4-)\,¥l 5, atf-f-^CRC 3 6lc«fc«3#lfi£$ 
nriJO, ±IB7-^CRC 3 6t±, f-f^a-V 
3 7^J£L<j5^$nfc*^SfHfflT^x-y ^1"*CD[C 

[ 0 0 5 8 ] ^-f, ±IB7-f 7 ?otX/^T7 
3 2©|»)i5cCD|^Bfl^t*o ±IB7^7^a^-X/^ y h 
'v-y ^ 3 2 -eil, ftSlfrb 1 6 t*7 h SST-cD±ji 1 6 

30 t'.y hif/^ 7 h©S$**-tda t a_l e ng t h 
T\ /n^'v hco^$(±/W hTlB$nTl>* 0 ±!Bda 
t a_l e n g t hcnfcO I 7 If v hg^b 1 8 tf >y h 
g i T-CO 2 t" y Mi, CIPMf r*^&T* £ 9 ^ 
$r/fsTt a gf*f), 0 lbOJB, f-JMa-K 
©5tSlSP»UC I P^ yr^ft-r*3t^7SLT^ 
*„ ±13 t a g co&W 1 9t'7h@AS2 4t'7h@i 
f»6t'y Mi, t*>r»j b(Dfcm?- J rsZ)i>kfr-,tch 
a n n e I X°3b& 0 £tz, ±|Bc h a n n e 1 CO^CO 2 
5 t'.y h@frb2 8 f 7 M1STC04 bf-y Mi, /<y-y 

40 Ynmm^tt c 0 d eT<feO, 7-T 7 ^ n-f X>*>r 
y M7)Jf^, 10 10 bt/^„ ife, ±|3t code 
co^co 2 9 If 7 Ml frh 3 2t*y h g £ T*CD 4 t' -y h 
H, 77"'JT--> 3 t^tb5R*ti''y b s y 

T'** 0 

[ 0 0 5 9 ] ±|2 C I P^-y^©fl!fig3 4©^ 

4. ±IBt a g*<0 1 b?**i:#, f-?Ma 
- KO^tHaJ^l^liC I P^'y^'#fit* 0 ±15 C I 
P y 7'ti, 1 9 7 K U -y K= 3 2 f 7 b ) mfiTiB^ 
$la, 7tsIC0 2 bf-y bti, ifiSf*<C I P^-y^T* 
50 l»i^iLtl^ 0 fij^lf, fr/?MCR(RTD 



17 

V tW.t) C I P -s 7 fT<0% 1 9 7 K U -y b © 
5tsl# 0 0 b T\ f 2 7 9 K 1/ v 1 ©5fc9l# 0 lbT* 

^ni±, C I P^ y^'^2 7 7 KU-y hT~&&Z 

7h7*5tUSlro?7h'U'v b 1 J: OK^f 
[ 0 0 6 0 ] ±15 C I P^7 7<n% 1 9 7 K V -y b ©5fc 
SlJ; ^ 3 t"7 bg^b8 t*7 bg£T"©6 t-v Mi, /< 

V y h©JMai7c«r^-rv-x/- F7^f^ (S I D)T" 
*^>o ±15 S I D©ft© 9 t'.y b gfrb 1 6 £-y b g£ 
T'©8 ty bl± f-^7^bFl:f-KRC^M 

fr^?MCRO»^, 1 1 1 1 0 0 0 0 b = 1 2 0 

[ 0 0 6 1 ] itz, ±iBDBS©&© 1 7 f.y bgfr*i 
l 8t'7M4fffl2 t*-y m±, y-x/N°y.y h^glj 

$^lTl^x-^7"a .y ?»S5:^t77 y 7 v 3 >±> 
/<-(FN)f*l), DVif^iO 0 bt<CO»||SnT 
l^l^t^-fo ±!5FN©&© 1 9 t'7 bg 

^ £ 2 1 t y b g i T© 3 t y b H, f - ? 7*a 7 ? +b 
4 XZ-gfo-&&tzlsblZ'Mj)Q£tltzyi-<D9n KU-y b 
IS*/T't5"7 b* U 7 b^r-f >r*^> KQPOf* 

CltUi, FN=0 0bt*^(iftbn/j:i\ 
[ 0 0 6 2 ] ±I5QPC©ft©2 2 t'y bg© 1 

t'7 bti, 7-X/N°^y b ^ y 5 frgfrfc 

^tSPH7*§. S PHA ! 1 b©i§£(± V-XAT 
•v h^-v LTl^C t^TTxU V-X^T-j 

b^7 ^'-I^i+b-f Jit-HikyX^TIiiZ 5 t' y 
YW9 4J*A9V-rt LTlSli^n, MPEGf&l©B$ 
ftiricffli^n*. ifc, DV©if£l± SPH=0b 
T\ y-XM'V'y b^ y ?-^#ftL/j:^i£^U 

/c> ±13 S PH«?^co 2 3 t'y b g^b 2 4 t-y b g£ 
T'©2 t'.y bl± ^©^©fc&tC^^ftT^ t 
•y b©'y-+f-7(r sv)tSI) 0 ±Ers v©<£©2 5 
t'y hgfr£3 2 t'y bg£-?©8 ty Mi, nvf 1 * 
=-a^f -fi)9V 9t7f-'- ? y"n 7 7(DBC)-?* 

<S>o 

[0 0 6 3]^!:, CIP'S'v ^©S 2 © ? 7 -y b* U -y 
bg©I#0J]£t£o C I P^7?'©^2 9 7 b U 7 b O 
ytsMiO 3 t'.y bgfr^6 t'y bg£T©6 t'7 b (i, 
7t-77h7^?>f(FMT)^S. FMT=0 0 0 
0 0 0 bt±DV£SU FMT= 1 0 0 0 0 0 (IMP E 

[ 0 0 6 4 ] £ tz , ±|S FMT ©&© 9 t* y (-gi>b 1 
6 t y h@if©8 t'y bti, 7t— 7 y hf^'yf 

> h 7 4 -A- K (F DF)f* 0 FMTt'$#LTl^ 0 
DV©jfr£l± 8 f.y b©-y^ft?JJ© 1 t 7 b g # s 5 0 
/ 6 0 -eUHfef - ? CD 7 -f -;u KJlStS^ 50Hzf* 
*fr6 0 H zT&£fr£,±LT4o v\ 5 0Hz=lb, 
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6 0Hz = 0 b?*4. *LT, ?yv»2 t'y bg^b6 
t'-y b giTO 5 fcf-y Mi, STYPETOOOOOb 
5 2 5 *, S L < li 6 2 5 t 
$T/t; L > 0 0 0 1 0 b *<j£4l8 1 1 2 5 L < li 1 2 

5 0*WjlftTS>^3 t Sr/TxLTf CT^(f> 5 0/ 

6 0 t wffl/>^±-t+T\ 0 0 0 0 0 0 b W 5 2 5 - 6 0 
Hz, 1 0 0 0 0 0 b# 6 2 5 - 5 0 Hz, 0 0 0 0 1 

0 b # 1 1 2 5 - 6 0 H z , 1 0 0 0 1 0 b # 1 2 5 0 

- 5 OHz^iLTl^. tLT, FDF©8t'7bffl 
10 o*.^0©2 t'y M±, 1f*W/-ci6t3^$n/-cU+f- 

7't y b (R s v)T-&£„ 

[ 0 0 6 5 ] i/h, ±15FDFO^(7) 1 7 fcf-y bg^<i 

3 2 t'y bgiTW, %l ?7 KU-y b ©#^CD 1 6 t 

7 btiSYT7^-;l/KTS.O, DVcDli^ti, 9 
)19 -i A U->*X ^ <7)TI4 1 6 t*7 b W o ±& 4 t* >y 
b*^-r ^;U»4SL, LT|3ll$n 

[ 0 0 6 6 ] a-fc0 3 (b) li, H 1 ©?^AX^>7" 
+ 7 t'y b^fS7lcA^$n^DV/^7 b^'y^gP 
20 y ?Dtx/<T'V b'N'y r, ClP^'y^')©— 

fy"iJ5r/±L.Tl^ 0 iA:0 3 (c) li, i 1 ffl?Y AX? 
>7"^7-try h^K7fr&atf7i*tt4DV><!r-y b 

4 t y b^'O 0 0 1 b*^ 0 1 0 0 b tft^TfcO, 3 
tY7m7ty b£Spjtt±c;:i£^L-n^ 0 

[ 0 0 6 7 ] ifcKftfFfco^TlBlfl-*-*. 

1 T*li, 7^77Dt^77 bOiUgfSWSP/s'x 1 
a~ 1 crEflTiTbta^tcDi L, 1fti, f SWf-fv^ 

^vcr 1 0 0frt>2itH**ifcDV©7-ryj'o-*-x/'C 

30 V'vlAMl «f<y?MCR 1 0 2^&mZtlZ 
[ 0 0 6 8 ] £f\ 7-(V?DtX/^7 bWiigfl^ 

if o < x co mmmi $ n § „ n# w i± , 

'^7 bKii^aroy- b 7 — K 2 4 a ~ 2 4 c xj', /< 
xOiry bf*(3#^<xi a~l ct^^b, ;b-b7 

- b l^^-r^i, ^'xSii^iJft^IS4 Tti, ^ 1 
«e#l+^IS2 2rotb^1-^«^a#SiJA^ XMm^X 6 =t 
OA^sns. irot^, ^'xS*f^iJ|fB#^I24 T- 

t± s i oB#!t^S2 KD&tjtzmftmw, tmz. 

40 ±fS2 7T«$n^A77iSI±2 5 J^A77$tlT, * 
7>^ 2 8, 2 9, 3 0 ^n- b'$ft£o ^nt-J;v, 
g.y_ b 7 - H 2 4 a ~ 2 4 c ©^ l (7yB#|+±g 2 2 <h 
/^xS¥B#^|ftB#±IS 4 ti[H] D'atSiJIrSij^, #y- b y 

- b*24a~24c ©/<X**^iJItl$^S 4 ©^1"^ 
%W^r4 9IV7.9— Y^^r -j H;a*n, #^SP^X l 

a~ic\ i 2 5 w s^i^y-f y;uxy- b/<7- y b 
A^^n-S. 3©J;-9^, 7^yyn±XM°y.y b© 
i*fi?rlT7MSI!^'x l a~l c©S«JiJlia-$ 

50 [ 0 0 6 9 ] /^7 b©^gfl^!f y^/^'X l a - l 
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cfflammiftMtftii-ZhZt^ El 3 (a) C^tDV 
7-fV?DtxA'T7 bt\ ^3©fr/?;l/VCRl 

0 0^f>2HiSn, ft-SP'** 1 b^ffiSLT. J£ft#- 
r- 2 «fcijy-h /- K 2 4 brofg 1 co/\°y.y h^gff^ 

[ 0 0 7 0]|lffln-y7h iigfa^S 3 Tfi, 7^7 

? ;bx 9 - y > <y -y h < x mmmmm^® 1 6 
#$n* 7^;?DtxA'y^ Hi, si © 

[ 0 0 7 1 ] ±ia^'X»m^iJltB#^g4Ti±. ±|3^ 

1 07^ y^DtX/^-y b£§fl^£S3 «t qy-r 
X?- r /N'y.y h#A^$ft££, ±157 -f 7?ayx 

^°y y h *%mLtzmffl<n>**mmmmm&9iiff>* 
yy-r mm*, v-i 9)i&&&mk i o 6^^3*1 

y-f yH«^£3 1 0 A7j$;H/cy^7 

[ 0 0 7 2 ] s fc_hiass rm^m 5 

T-t±, A^^/:7-fV?otX/^y H^ ?fAX 

DVT*nii, t a g = 0 1 bcoi#. C I P'N.y 
y##ftU J.-3, AX^>7>'#Snxl^Ct 
tfbfr*. iron l ro?^ ax? >ypj£^££5 icfctt 
HI, llc^Axr/yfi 

[0 0 7 3] mi^^YAX^ 's-r&Mtklh^SL 6 T 

ti, n 1 ©^^Ax^>7°rofea^tb$n^ 0 croi 

SPH=0b, FMT= 0 0 0 0 0 0 b. FDF = 

0 0 0 0 0 0 0 Ob^^tfWiy?^^^ 
SYTi:MiX?>7' (SI ro?^ AX?>7°) Vft 
ftt^ii^A^. M P E GIpT'ty SPH=lbT 
*-afcl§£\ % 1 (D9 4 U7.9 >7liS PHf^d^fi-f 
•S/c&A CI P^-y^©/"Cvy-^«:ffl^TSPHrofl[ 
■ ^tH$n-5 (AV{s2£8if&#j$3) o z.(D£-)\m\ 
0)9 4 AX^vyjia^tb^BTii, IIWMAX 
* >7"cDfifg#f& tbsn, z.ff>t6lo>9 4J*7>9>-ro> 
ixiM^^tixLSimm, /^y-v h titled l roy^Ax 

[ 0 0 7 4 ] ±1BS 1 ©H/,xr/7t7t7 h^££ 
7fl±, A^$nfcffig1fffi(cS^#, Ay^ft/c/^y 

y i«MAx^>yi:, K^gy-se^ (te 

Kli, 03 (c) *MLT, S YTW±{44 t'.y hT 
9H&.0 0 0 l blc, ?;UcD3y 
-Y Aby/JDit^ 0 l 0 0 b <h$ft£ 0 .KDJ^tcijl 

1 (D9 4 AX^>7°(Z^7-tr -y h AtypA fcttfc/'Cy y h 

[ 0 0 7 5 ] mP^'yrf^D^IS8T-(±, A/jSn/cA 
y-y hroyfcsItA TOPm'x 2 l TCD/\'y-y hro^gffro 

Kd'iJgft, El 5 (a) l^t! 2 ro^ y TWitoStt 
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ful 6 tr-y Hi, AS$'<X^©i3Hl7cy- ^/TLTi 
•9 , Ttt l 6 t'.y h H, y^ ?;MRfffS#® l 0 6 

flLfc^coy^f AH(£/ALti^ 0 ;o^2 co's-y y 

i ! i*jnfc/i7-7 Hi, $ i ©^=E'j^a9^di*$ 

la -S> 0 

[ 0 0 7 6 ] ±fBSf§ l C7)y<^ 'J^f59Tli, A77$n/c 

/<y-y h^miAiti, -mmztmztiz. 

10 ±ES l coy^U^IS9T[±, M'^T'y Hi, A7J*-h 
5 2 iOATJb, F I F 0 y- =e 'J 5 3^|E*&£n, S£ 
y ft bfljepSS? 5 5 =t 0 ll^ftl LlOtiPfS^^ATJ $ 

[ 0 0 7 7] i;t\|2 mmi^m l 0 7 T(i, flgp 
^Xp{?#|S2 3 ^fy^f ^^(Arbitration Cycle) 

; ©IHf y 4 9 )l>W&¥- h7 — K24a~24d COW 
l0SS*diL¥&l 0^, A7Jiffi?l 7^®LTt±i77$ 

20 [ 0 0 7 8] Ifflt^ ±|5SB l ©0E*m LliJfP^IS l 
OT'li, ±|aS l »y =E U^|S9 i:M$ntl^7^ 
'J9a-FWry b(D, /N°y-y H^SI(cMJD$nfcm2 

^•y r^r^^b, ±iHm2^'y /t^^s n^m 2 CD? 
-f a x ? > 7° t , ±ib» 2 roafit^is i o 7 a</T^iBf? 

fflt'S^* (Request)^, WSP^XlBff 2 3 ^tti^7 
t^>. [*)g|3^'X|g^|S2 3t±> #y- h^bOReques 
t4rWcH«tL N HKcM'XfgffltS (Grant) 

[ o o 7 9 ] n i vm^fc Lmm^m i o r*t±, n*x{$ 

30 ffl«l*<rt»/^aflt^f8: 23J:0A7:$n*<h,S2© 
B^Ht^lfi l 0 7(Z)/Tl"tlSffy-r ^;ut— iJc-f4/<y>y h 
2 l ^Hi77y^J;Ttc. ^ l ©y=e'J^®9 

[ 0 0 8 0 3 m l <D * =E i) 9 Til, LSJ^Pfl 

w# at: s n« t , A77 $ n/cM^ai biywi-^icao" 

#/nA y h*^g|5M'x 2 l NEtUStt*. * LT, $ l 

©y * y^S9 «t o^y-v h «rws/<x 2 i Naifiiud 

^.-St, S l roiK^tti bMffl^S l 0 t?t±, »<xi 

40 *,r;-ry-f ^^y>fs^th^$n-s>„ £7c, {§,ffiLA 

S l »I^^ai LftiiJtP^g l 0 =t 0 , iPffi(c^^/<xf|{f 

3^y^r A;uy>m^aj77$n^ 0 ±ibs2» 

B#It¥f2l 0 7ffl/Ty^7/L-^/A 7 #y 
- h / - KJ: ^^rra/<x 2 l ^iitB^n^t, ^2 
©Btlt^fS l 0 7 Tii, tlffy-Y y;b$r l 
[ 0 0 8 l] i©^iA ^2©B#|f^gl 0 7 coai/J 

y£is#y^ tjitmv-n & 
y- h / - k «t o wic»<x 2 i Na§tn $ ti-i) =t o 

50 !C W^'XlSf^g 2 3 T*(i. #y- h/-K*t,® 
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Request^ LXW-mzmmmtetl&fiK Z(D±-jte 

y^ ?)iM'&mmwt^i c 
[0082] mz, yiayf ?>imwmm&zm, & 

g[Wx 2 1 ^&jj£htzY- h 7- K 2 4 bfr<i©7-f 
Vlu-fWT") y-hy-H2 4 aTgfgb/l- 
£|3AX 1 a-Mtegy^Bf©, y- h / — K 2 4 alcfclj" 

W<X2 1 £8fLft4/<y-y Hi, A#Sffi?2 0 5:11;' 

Tis^^nr^^o wwi^ti, ^y. y hSM#msi 1 
Tii, 05(b) ic/t^^ v vfrmwmzfttz'gi 
7©£{i5fcy - r- g 7 - k , y- b y 

— K 2 4 a^bTl^fri: •vfrtH^, g;-K*,f>L 

^3^x2 i srSEni/^y-v h*<smsn, 

§ff$n^/N-y.y Hi, ~-y?miM^f3l 2^ft7j 

[ 0 0 8 3 ] ±|B^-yy»S8i^|8:l 2 Tti, A7J$ 
ft/c/\°y.y h©f t >^;uy W*#, 0 
8 <&m#-f + W*lC#§gi;t£tt, 
A^flfc^y-v Mi|2fflyt'Jfgl 3^ttijj£tl 
£ 0 s!fi7x;^g|5/N*XT-<73^l' 7*/Uy> 

> a © w < x $ nxi ^ *r ica $ 

[ 0 0 8 4 ] £/;04 (a) (i, »§fH^flI<75D V/<y 
■y MD's-yT'gB (7-f7?DtX/^'y K^f, C I 
P^y?') ©— 04 (b) li, 
^i®DV/^7 hCD-^>y (77 V ? n^-X/^-y 

K-//, cip^yy) o-wfc^-t. zam-eiu 

1 l l l l lbf + >7 ;UA< 0 0 0 0 0 Ibft/^^ 
[ 0 0 8 5 ] C<D^ J }iz^yr<Dm^A.imTLft7 

4v?ai-wr»j Hi, H2©y =e y^s l 3^tb7j 

5 Tli, ±ES 2 CO y =e 'J f^Kteiffl^ ftfcT 7 7 y a 
yx/N"y-y hfrb, $2«M/yiJ:^ l coy-f AX 

[ 0 0 8 6 ] iM?;b»ltlR^8l 4Tli, Afj^nfc 
y-f y;uS<h|t l ro^-7-tr y MS (3t^fy;i/) tfinU 
£tu ciroinKSnfcffii:, /^xSi¥B#^iJftB#^f37 6 

bT, i^y-grf Si:, y-r ? SMI##±iES|S 

2 coijx^thLfiijfp^e i 5^tB^$n^>„ 

[ 0 0 8 7 ] % 2 OfteiU biSW^g 1 5 Tti, y 7 y 

/uSJtts^ia i 4 =t ^ y-f ?;u&-iscii^#A;fr3ft* 
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ftbtywf^y*Ayj$n£i, M$n^/N°y-y 
y>tb£ft, is^tb^n/c/N-y-'y h±, si ©/^7 bi£ 
sfS¥iS3^tii77$n^ 0 si^v-'v h^m^S3 

Tti, ^2©«'JfSl 3J;v^7 h^AJjSn* 

aitu-ri^y-y h n^at, ^as/* 

X 1 a^/N'V'y h^'iM(±l$n^„ 
[ 0 0 8 8 ] iWi-olc, ^S|5/n*X 1 bi^OT-fV? 

Hi, »<x i a^atajstt*. *^°y 

10 y hteiigBl 0 0T*(i, ^gP/^X©S¥^iJ^-S($ 

y/;±T\ /■cy-v h©te^gsi^ff^^ / y/3(7-yi' ax 

y >7'7T7-tr y h $r4*Tl>6A:itu 0 1 5 ffl|5 1 Of 
r/JMCRIi, ^3©f7 y?ibVCRffl/^7 h 

[ 0 0 8 9 ] <xic, ±isy-r ^^jwimff*, 08 £ 

^ffli^T, #y- h y- K^b^gp^'x 2 [^v-7h 
j^aiaisnia^^i-H-?**. 0 8 (a) i±, /<?y 

y Kc^a*<#W<x 1 a~l dJ;0Atj$n^/< 
20 y.y h«r^LT^4. ;©t^W^xi d±lc(i > y 

nTV^ 0 i/s, 0 8 (b) U, S2©B#I+^fS 1 0 7 

o&titzm&v 4 0 8 (c) i±, #y- 

h y-Ki0»<Xpff^lS2 3^^Srffiffl-r*S 
* (Request) 0«tti#3tt4*p*jS1-0T*4 B SA: 

0 8 (d) ti, i*igp^'xisf?^2 3^b#y-hy- 

K^/^Xftfflft (Grant) nsft^fc/^tm-? 

08 (f) ti, #y-h;-F^b»^m 
f-iS2 3^, iMt±iy<#/^'y vr^muzzt^ 

30 /^yy^y^y > (CycleDone) fa ^-^tii^ $ n^tii 1 
£/fsy0T-&£ o S/c, 0 8 (e) t±, «'<X2 1 (c 

§y- h y- K«t o^tbsn/sT-f v^ayx^y-y h 

[ 0 0 9 0 ] if, lai^ld®#y-hy-h'T 

t±, % 2 om-t&st i o 7 j;odi^$n^pjfy^y;u 
ffli^bnsn?, »<xts#^iS2 3 -xtJbAj u 

40 [ 0 0 9 1 ] W^'X^f^g 2 3 Tt±, #y- h 7- 
K^b©SI*^¥^!^f b, y^ y;by">fa^lcS^ 

ffisi^/^'x^^y^iHrEgys^^^^ioic, mi 

iz Y *j < X {£ ffifll 4 4 * ^, . / < x ffiffl A ^ 

n/cy- h*^«si=f9SP^^ 2 l'N./N-y.y h^isms 
n, /ty-y h y^dh u*^^^ y^ y;i,y>m^«^ 
gp^x^#^S2 3^ajyj$n^> 0 

[ 0 0 9 2 ] 3©«toi-, S2©B^It#Sl 0 7©*tj 

y-sn^yf piistrnv+M ?*^^ 7 h ^ 

TOY- b 7 — K =fc <9 jMtij b|*^ 5t,S2 ©Sflf^S 
50 1 0 7 (i!H¥yf y^^r lit A -6. * bT, /X©l/fbo 
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MWYJ / 7)lZftm> r .. J bt\ b /- K«t OH 

[0093] 3(7) «t o t&yrj ? )\>ymmm&*m^& 

fc, ?rSIWx 1 d©J:-9lc, -+M ?;i/©&¥KE:*;&7 

©$l£ ^ 4 U Tic / n- y . y h (E&gg L 7di# ic / n- 
T>y MWAXNeimStl^i: ttt*. 

[0094] #-<m 9>immmmmmttzm 

mw<nm^. ±mft&'*xm&£®2 at, ni2©B#Bt 
#K i o 7 fflitid*^?j^#y- h y - Kictb^ 

Lfct\ ZtDtztb* &Y- h y- K©!B 1 ©l^tij LftJ 
8P#ST?«, m 1 © y =E 'J ^IS 9 [c^7 7 h AtfittSn 

zmm^ztiz (07(b)) . w^m&mzi 

3 Tti, h J- b'^^(D/<7,<nim^^¥^U 

tUHfU )i|(3^x»fgfflti^4^ (07(c)) , &y- 
h y- vnUb&bfflm^®. 1 0 T'li, /NXfliA^ 
A.t>ftZk* Mlz\K\%$^z^'<Y->; b&m&t& (0 7 
(d)) . 

[0095] l^u wyj 9 nmmmm&'cii. wsp 

■y h#£fS£ft/ct§£\ &©+M h 
^;uTiHfl$n^r-f v^n-fx/N- 
Vv h (0^Iso31) #JI&T£/ctf\ ft£|5/<X±T\ 

Sffy-Y y;u®ff©3Mn#£i;£, oio, smw y 

4 y nmmmmw ©J; n \z* t iwm&WT 

[ 0 0 9 6 ] *H«EOff^<D/^7 hfc^ggTii, m 
2©y^D^£2i 3£, Djf— OF I FO^'J^ffll^ 

Ay.y b£§{fT£-6©£ L/c/cto, ?;i4WM 

l\ 

[ 0 0 9 7 ] 3©J:9lC*1lfife©ff;SU r 

teiUggl 0 OTii, ^<£*^aP/'«xKT7'fVJ'at- 

-e7^v?D + x/^7 hcoiUgfi^iTTy- h y-K 

-emmrnm * mm $ y § t , hw?> y k 

( n U 2 J2Lk© £ ) ©^f-SPy * X 1C J: £ pqgp/ < X © 
&fi£fflS*£Hf¥U ^fgP/s'Xf|flT\ »^'X©ffiffl 

T?r^'X^©S¥B^lj£^$#fc±T\ ftSr©^ j 

©^M'X^bW^x^T-r VyntX/?^^ b#fc 
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>H$n, SfI5t©mk©y- b 7- KT-ti, /-cy-y b© 
te2t3ilK&fr*ll#ra#/£tt*7-fe-v bLT, @©^gp 
^x^ft£$n£iifFMTbft<£>„ iWfcfe, S^^^f- 
^<X^^^f=$n^7-f 7?DtX/^7 K'*-.T 

flfJ©*SH (y-K) Tli, 7^7?at/;y^7 h^r 
Sfl-t * z t ** -e # , p ^ s ^9J/ w©7^v?o 

[ 0 0 9 8] i/c. */^.y hfe^gl 0 0fcJ;fK 
10 S^4^fiP^X|BJ-C©7'r V y h©j*Sff 
i^i/^fc©^ */N°y.y HE&ggi 0 Oizmi 
m (xffl) O^W<X«:SN8i't4t, 6 3 x©«H (y 
- K ) ZtmtZ Z t tf-C #,63 ^Jsi±0«SWT7 
1- 7?atX/^7 h©ffiSte^^ft-9 - t*^§4„ 

[ 0 0 9 9 ] £tz^ */N'v- y hfe^gl 0 0m ft 
jft©^SP^XlC*>W4/<^'J-b-y M±, fft©^gp/N'xic 
t±l^§$r4x.^l^c46, 7^7?DtX'^7 b©£§ 

ft* ©^gp/ u^^tt, * ©HlSfi* ©^fSP^ < x^y 
Srfc<£«So«gtt. Hcv^l±«iS©^Br 
20 ^tTO z 0, ^'XU-tr y H:fiBtS7-fy?o 
tx/^ .y h ©feJSlo^Bf S:4f* - t 7j; < jESlc7 

7?DtX/^7 h©62^T7;t« ! T^ t 
[0 l 0 0 3 ttz, *'^-y hte^H l 0 0©W< 

x ©ft^teii u - h t± N ^gp/ < x ©fty^fe^ u - h ©fe^ 

ft© l / 2©U- h t L^©T\ ^t-^/^XS^fe^U 
£1t* »n'X(c, t -f i>' ^ IVY— 9 \iMMS^s % 

30 7 7t«»'X?a7?Wffl$Wi, 7^7?Df 

V-y hte^Mlcfclj-^ra/s'xi^ W^il-O 

*«$n/-c{EiH*MS^J:^'XT*S)nt±\ USB (Unive 
rsal Serial Bus) fcifffeO^rSB'^X ^rffl^T t <tl\ ^ 

^, l Tti, i^gp/^'x^wiitfjTrroy- h 

y- kt\ y-r Axy >7(c^7-b y MB^ip^-fe^ 
ftSIWX7y^©§{ffjroy- h y-Ft|^TijIi\ 

[0 10 1] i/c ^SP^'X©S*pB#JiJl± % ^TSl 
40 ©l$H-#S©«FSiJ(=-a$-a:A:**, -g( $ -B: ^ < t ht 
7-fe-y h^^fciifflLT^Ttl^. C©±§^, 

h^Sffr^^gP^'Xi/N"v- y h^^ffT^^t-gP 
^X©5j"7-b7 bftffl%m2(0*-7i>v MfiiLT, H 

i ©y^-Axy >-riziiBA.p,iitz% i «t7t 7 hfg 

[0102] *%mmm i -?ti, 7^v7ot 

X/N'7 y h©^gfl?r^f oif£, m°7-'v hte^g©^ 

7©}BB i /^ljt7 hlttC, h©)?l§ff^ftO 

50 /Ul;^LT, 9)l>v7,9 J-Ytti&bOKWt 
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LtzhK m \ 6»y-hy-K2 4 bcoJ;-?lc, gy- 

y_ h 7 — K 2 4 b Tl±, f^?;b7X?/-Fi^o 
fell 1 roSTB 1 0 1 *>b7*D- + X b ^ftfcy-f 
?^x?-h/^7 b£, $ 1 ©/"cy-y b^gff^S 3 
fgfaU *«>1M h/N'^r-y blcfS^ftTO 

bi, tISIWx 1 afccfctfl croSi£B»W<i£/c 
#>> ftSP'^X 1 btCT-f V ?ntX/^7 b»te^$r 

[0103] mmnnm i ) 0 1 0 n, *n«s»®si 

y- h 7 — K 6 4 ©fM&St7'D7 *H 

fiferojgj® 2 (ctjtf sy- b y- K 6 4 1±, WkmM l 

K*itt4u^x*^ai 0 7 uf^-ty gfs-r^,iMffi^ 

t^-cof-i' >#;uy >/n% &t>*gc7)^g|Wx'N/\°y y h 

^ i 1 3t, mmmm n=*5tt*»2©y=E'j#ai 

3l=f^AT, ^ -y ^*SW.^a l 2fr&0V<y-v b££ 
£{fyt«l-y^LTte«t£S5 2coy^ 'J?®6 0 

mmnrnm 1 i^ti^m 2 ogt^ai lsw^is i 5 icft 

•v b o0E*ai l £f&Jffl)-*-*SS 2 rogtedj LfrWa 6 2 

fl^J!B2 tct-sy-cv-v bioMSSco^ftiofMti, H«e 

1 ro/<y-y bte£=£g 1 0 0 tm—e&Zo 
[oio4] ttzm 1 1 1±, ^-y- y bte^gicfci^ 

±121? 2 coy ^ 'J^S6 0©1llfiR*^-riai?*<6. S2 

roy^o^g6 ot±, 2frt,o)'* 

b SrAyW^A^iffirfe 5 A7j$ft/c/^y*y b 
coSMy^ffliTU ^ffjESjl^y-'y b^grt^fS 
7C*iJ8fr¥ia6 6i, ±I2£ff y^iJffi^S 6 6frt>©/<y 

■y b^^n^n^fi^ictsw-t^^sroF 1 Foy 

* 'J 6 7 ~~ 7 0 t „ % 2 cof^tti LftW^fx 6 2 7T> 

t><Dm*>& LmmimzAjjtm<?>& uij«± 1 5 

t . ±f2«Sro F I F 0 y =E u ^a 6 7 ~ 7 0 «t 0 fit* 
{ti$ftfc/<y-y h&atf7*4'<y-:/ h dti^75re^ 7 1-7 

[0105] t£&*mfcni&M 2 Wig 2 © y =E 'J T^fS 6 
Olzfctl^F I FO« 'J^S6 7 - 7 0 T1±, F I F 
0 y * 'J 6 7 l±y- h6 4at, l/;F I FO^tU 6 
8 t±y- b 6 4 b tc , £ tz F I F 0 / t 'J 6 9 liy- b 
6 4 c 1C SfcFIFO^tnO liV- b 6 4 d K , 

-tn-^ftttisu #f i f oy * u i±*tj£+*y- b y 

- b'fr^CQ^Vy b &t§«t^o 
[0 10 6] *H*fe©ff^2tCfclj-S/-cy-y bfe 

^Sg2 o oti±, ^y-y bteii^g2 o oro&y-h 
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y-b 6 4 a- 6 4 die Jt&otiif (y-b) mm 
snrv^tot u /N*x'JHr-y h&k, &y- b y- 

K 6 4 a ~ 6 4 d (±> ttJCS-TiftSSAx 1 a ~ 1 d KM 

LT^n^'tui- b y- Rji^tott^ 

[0 10 7] fclztimzr>^xmwtZ>. 'Vrv bteiM 
^M 2 0 0 »#y- b y- K 6 4 a~6 4 dTU, /U 

'J -fe -y b ^iz, #y- hy-b'64a~64d co^t-SP 
A'X 1 a~ 1 d(-*tL> b y- K(-i*^1"^£> $ 

i »Bti+^g2 2 roTfs-rut^J^ifL*^*. #y- b y- 

10 b 6 4 a ~ 6 4 d ^(OWmnt^tSM l »Btff ¥®W 
^tB^jKiK-Stt*. /'Cy-y bCTy^gfg^lT") W< 

ftfFT, S-y- b y- KfrfcflSB/'?* 2 1 -s/N 0/ r y b^' 

[0 1 0 8] *H*»^M2T'l±, wuz i 
&74V9a + Wrv bSr. y-b y-b 6 4 az^S 
W-t*»lfFl--3^TUiB^-f§„ y- h y — K 6 4 a ©A 
y-y bS^IS 1 1 Til, »<X 2 1 £8Ux<S>*y>y 

20 /<y.y bJiW^ai 1 tit UyX^l 1 3 =fc 
otb^n-s, §{f-f -i.^fHyx£'?rof L + >^;uy >/n* 
^i^^'x 2 i srsan-sDv/^y-y b©^2 w^ y y 

(CaSn^iiflTC, M7-fV?DtX/<y-y h'Xy?' 
y y$n, -»Lfc»^ 2 1 J:0/N°y'y M± 

[0 1 0 9] ^ yy"*JH^ai 2T'ti, /<y-y blfF^ 
SI l*?iO/<7'7hfflft>*^tW<A«, byX? 
30 f^Sl 1 it^tlUz, gcD^^'Xl a^m&i-Ztz 

sp ^ "x T-st icffiffl $ n r ^ ^ $ ft -5 & co -e h 

ai\ ;©J;^^7y'fifKl 2 1CT, ^'yy©# 

ft^SrH^fc^y-y bt±, ^2roy^'j^®6 3^*^ 

[0 1 1 0] m2c7 J y ; & 0^15 6 3T't±. Ay^$ft/c/< 
40 y-y K±, ^ffyx^d^lLT-^lC^W^ft^^ 

m^Wt^ii, ^ 2 wy =& 0 t 1 ® 6 0 r«i±, -\ -y yco»^ 

x.ro^^^/-?y.y hl± N Ay^Jifi^e 5 J:0^fH7£WK¥ 
S6 6^A^£ft, mtjxlWfcm'k 6 6 1CT, y?y-y b 
^fl7C$(c^3®$ftT6 7*^ 7 Oro^&F IFO^ 

y i3^jx*ft, M^ii LSijws-^^A^ $ 
$fl$ft^»„ 

[0 1 1 1] CC0J;9(;±IB6 7*^7 0WF I FOy 
t'JCftttSn^v-y bt±, ^2c73ff*ttiU{liiJWf 1 S 
6 2 l^fHjB#(c$tIS^$ft^o crot^H^tii^ft^y 
50 y b5tsicofi2'V'y yic^tft^yy y;H(£^ 1 coy 
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^ AX? vric/jD^ft/c^ 7-te y Hfif2> y^S 
ii, AZJ^ftfcy-Y ?;L-Si, |lffl^7^7 bffi (3 
It^S 4 dJ ^/ 1" s S^JiJ t JttS 4 ^ . -ifc-r 

[0 l l 2] S/c^2«S!^ajL$lJffl^lS6 2T?li, * 

y j^im^&L 6 im-mm^xti $ 

ft S t , Sfl 2 © y =e 7 l 3 L4QflWa^#dJ 
77^ ft, M^ttiT/^y h#t&*fli*ttfcF IFO^t'J 

/<y-* h^mtb$ftTy^uji^ffi6 3^ai 

(±SL$i«?7 5fr£&*HJ-*/<y-y hfcttttLfcF 1 
F 0 * €• 'J 6 8 LSiJWS-§-A^^ $ ft F 1 

FO^ 7 6 8(c!^tUL$iJ«a^A7^ft£i. F 
I F 0 7 t 'J 6 8 lzfatfi£titzJ*>r»j btfmfr&Zti, 
tiitjm^l 2 «fc 0 * * 'J ifflR^K 6 3^tii77$ft-S 0 3 

co t #±ib> * u 6 3 -en, m 2 o> =E V 

6 0 icfctf-SF I FO^t'J 6 7fr<i7 Ocoftyjco-y 
5, F I FO« 'J 6 8coft;/7*ol}/^ftT^. ^co 
y* >Ja#?^g6 3 i:A*jn/:A-y 7 k±, $ 1 60/n- 
'r-v b£§ff^&3^ttl7j£ft£o 
[0 113] F I FO^ U 6 WMfc. F I F 

0 y ^ U 6 7 , 6 9, 7 0 (TH^f ftfrT\ iHjB^lcf^tij 
T^iJir£ft/cif£li, £F I FO^t'J^blitc 1/n° 

yy vmtL-f^m^Lmihn^xo^, t^vsiR 

6 3 T(±F I F Oy =E >J 6 7 ~ 7 0 ©tti##^g*. 
^ftTA77£ft£„ Snco/fy-, hJlSfI^S3T-li. 

w^mm{%zn&t, nu/<zi 1 

T'SfSL^y- b y- b 6 4 b*>b©7-f7?Dtx/'i 
y-y b#\ ftW'^X 1 aN^ftiSfii. 
[0 114] ^coj;-9(^*^fe(73^S|2(cJ;^/^'y b 

te^STti, y- b y- k 6 4 (i, &y- b y- b*#> 

^hj $ ft/c/^y -y b zmm^tDf- b ^Kt&w-f 4sb 

2®7tufS6 0i, W 2 coy * y #g 6 0 A^coaj 
T^^S^y^y^ 711^13 6 fcHAfcWT. 11 

!3(CO^gP/^X^^^fg$ft/-c/^'y b£, g^l-SCli: 

ft < |H]B#(cSfS-r ^cti 5 "?^, @ oft-SG/ < x co &£f3 
ytcoHtf (y-b) N^ftc*^?-* 

[01 15] */N-y y nBassaros 2(7)^=6 y 

^£36 (Hi, II1&CDF I FOy^'J ^<iATl>^cOT\ 

#y-r y;^ijiipMHf¥^ffl^Ty^ y^i«y'±i;y: 
-p*o, Mtti (y-b) ^^asmsn/ir-f v 
^□tx/^y byy-r 9 ivnMWM.'o [-Sfsfjcoy- 
b y- b'T-sfiaft^^o/cii^Tt, Sfstjcoy- b 
y-bm (y-b) ^bT^V^ntXA-y 
•v b^fg$ft/cy^ y;bcom#(c, &{g5fc©«g (y 
- b ) ^mmt 6 z t tpn % , >r y ;i4y»S!PWT 
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[o 1 1 6] *h«s©jb«& 2 -en, y-b y-b 

6 4 a^, liaco#co^/<X^^^^/<X 2 1 ±^ 
di^ftfc/N-y y [si^ic^ff-r^lij^^^-ui^i^s/! 
L/c^\ ±IBy- b y - b 6 4 a^V\-y . v h ^gffLT 

fftroy- b y-b'6 4 b~6 4 dTt, 

><x 2 1 ±©H»©i3im7C^b»/'«y y b $r[H]Bt(cSfH 
gcoW<x^teiM1-i»i<h^T'§^ 0 

[o i 1 7] (nsfecomt3) hi 4i±, *mmwm 
10 3 sriiwt-^&coM-y.y bte^ga3 0 ocotiis^Tfv 

t7*n7?lT*fe§„ Ay-y bteiigg 3 0 0 t±, 
co^gg/ < X coSP BtJiJ *m— $ -ti- ^> /c i6coS*¥^iJffl/ -c 
x 9 6 1, ^^xr^co^ijM^^tilt^^iJM^ttl^ 
IS l l 2i, /^'xS¥^ijf+at^7 6co7f^etJil^ffi 
coy- b y- bic7"n- k+-^x ht&tztb(nzj 

92a-92dt^WL, #y- b y-KW^'XSW 
S'IItB#^IS7 6 l±, X^ 7f 9 2 $r^LTS¥fl#^ffl/^ 
X9 6, ^/cti^iM^tii^ISl l 2i, g^^ftT^ 

20 [Oil 8] ZZX\ gy- b'^'y^ 9)WZ9lzt£ti 

tifr^tzY-b<D^z&mmmm^®7 ^<x 

6 ^i\LX ^ y^ 7;^X? t^-a/tflfiy- b^7"u- 
K* tX b $ft. ffiy- b©/<XS¥^iJftB#^fS7 6 
Tti. 7"D-b+tXb$ft/c±IBBt^J?r, SWJiJffl 

/<x 9 6 x y d- b Ltv y-f ?^?x?i/^fcM"x 
coSriBtJiJ^, y-r 9 ji-? z 9 iztztiufr^tz'tzog; 

rnmnz ft®/ <zmo&mmi*m-iz+z± 

30 [Oil 9] */-?y.y bte^gH 3 0 0 t±, 7^ 

m&m-izLu^&s, mm^^m±, '**rv in 
- b y - kt% ^fti$ft^B#^Mco^?rte^Ey^ y 

ilt^btt, gco^gp/s'x^/N'^r^y b?rte^y^^ 
x/N'y y bcoy-Y y;ut, ^.SP/n'x©S*b#S'J (S^y 

O^) thrill— (C'tS.tTlo^^nT^-S),, 
[0 l 2 0] ttzm l 3 l±, ^xS*^iJIf^fS7 6 
40 coM * fr<t 7" d . y y gi x h z> . > * x S¥B#^J!tB#^ S 

7 6 Tt±, t7JH^^g8 3 t±, ^ l coB#|+^IS2 2 cotb 

77-r^lgW^ij^Ayjy^ArjS? 8 0 micor^ 

V?atXA , T7 biigff^fS:3 Tgff Lfcy-f y;ux 

y- h/^y-y b ?rA7jy^A77^8 i y-r y;ux 

y-h/N-y.y b^SflT^Slc. 6 J; 

yS^^'J^ATj-r^A^ffi? 8 2 t^Wt^ 0 
[0 l 2 l] *H*ffl^ffi3-?(±, 6^#J1L, 7 
-f 7?DtX/<7-7 bco^§fH^lTO^/<X l a~ l 

c Kfci^T, */N"y7 bteiigg3 0 ocoy- b y - b 

50 7 9 ah£XJ7 9 cWSf<X l atj«tl/l cl^Lt 
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-r y 11-7 x y - j - f 1 ft <o , y— h y — f i b tjftsp 

/<X 1 b Wt-f ?^7X?7- FKftftftfr -3 

K, 1 bO$3»fr>7MCR 10 0*^ 

^FSIWX laO$l (Dt 1 4 y?MCR 1 0 2^'*y-y 

1 brot-f y- Fti, 33 1 »STB l 0 

1 Wtj;Zt><DftZ. ft£>\ /<y-y Ffc£gg3 0 0 CO 
y-F y-F 7 9 a~7 9 c j&^TIM 9 J- 

[0 12 2] ifcfcftfFKo^TlBBfl-r*. /<XU-tr y F 
ftl-y- F y — F 7 9 aSt/y- F y — F 7 9 c ti, S 
<T>9\-U> <Xla St/ 1 c F y - F left -s, 1 1 1 

!C y^ ?;i7X? y- Flc?*£U *<dW£1.%\v> 

ItB#^|S 7 6 \za- F£ft, y^ ?;UX?- hz-cy-y F 
!c±lBffi^^iJ^15$nT^gp/N'X 1 aMl c^7'd 
-F+tXF c5^a-5o 

[0123] iwii, y-ry;u-7x^y-F^ftnft 

fr^tzf- F y — F 7 9 bT-ti, y-f ?^7X? y- F 
tte^tzW 1 OSTB 1 0 1 <fci,7*a-F*-rXF£ft 

/cy-r y;ux^-F/N°y'y Ffr\ sior-f v^n+x 

^ y 7 F 3ISM¥S 3 «t 0 AT} $ n , A X «*B#Ji|I+B# 

?S7 6^(±i^$n^„ 

[0 12 4] /<XSWJiJ|tB#^IS7 A77£ft 
/cy^ ?;bX?-h/^7 MciESttfclSJiJtfn- F$ 
ft, a- K<*ftfcB#SiJH, X^.yy 9 2 b£iILTS«S 

£"Jftl$¥K 7 6 tyW*.^® 8 3 T'ATtW 8 1 #31 

lR<*n, Atjsrps l j: oy-r y;ux^- F/N-^- y f# 
A/f^n^o y-r 7;uxy- F^y -v F#A77$ft£ 

i, y-f ?;UX?-F^'y Flcl5$ft/cB#£ijti, £ 7 
>?8 4, 8 5. 8 6 -xa-K$^, o-K^fcW 
lith^S? 8 7 «fc Dtt\Jj£h%, 

[o i 2 5] m^, y< y^vxy y- F-hft-^y- 

F y-K7 9 aM7 9 cTIi, SWJ'Jffl^'X 9 6 5r 
8£ft*±iBy- F y — F 7 9 b rogiSB##J#, A77«y 
7 7 a#tf 7 7 c<tO^'xS¥^iJH-^©7 
ftxA^] ^n^o iwtt, y- F y - F* 7 9 a St/' 7 
9 c <Z)M*xSigB#£iJftB#^&-?l±, A^$n/cSW^| 
#a-F£ft, a-F$n/s^iJt±, ^lro/^'yF^ 

Sfi^si-x. y-r y/bxy- F/^y-y Fieia^nr. 

S^F^X 1 a&tfl c^tfi77£ft3 0 JlWjtcti, /< 
XS*B#SiJf+B$¥S 7 6 T-(±, WW^m 8 3 T-ATjiffiJ 
?8 2xV*aijR£ft, A7JS?8 2 J:9S!TOJffl'<X9 

6 fca&nsy- F y — F 7 9 b cos^H^jxW^ft 

£o fit, <iroA7J$n^^iJti*7>^ 8 4 , 8 
5, 8 6^D-F$n> n- F$ft/cB#^ifttj2S?8 

1 =t 0 tb77 £tl-&o 

[0 12 6] d©J;5t;:, TJWa-fz/Vrv F com 
(Wh L < Hgfafcfif o^iwxco-, y-f y;uvxy 
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y- Ftft-p/cy- h y- F 7 9 aRlfl 9 c li, y^ 

y;u-?xy y- Ficftnfty^^y- h y-F7 9 bco 

ft£„ 7-f V?DtX/^7 FW£g{g£fT'9/<Xflf|CO 

S«^J^-$n^>i, St3coy'd" y^MCR 1 0 

o*b7^v?Dtx/^7 F^fi$n, y-F y- 

F 7 9 b^A^$ti^» 0 KIT© 7 4 7?ntXA> 7 F 
10 [0 12 7] ^(c. 7^7?atx/^7 FW^§ff$r 

-9 / < x Pb^ t\ a- x (ommmm u ft ^ti^ * 

7-f7?otX/^'v F»iSSfS^lT-9^P^'X 
ra?/<x£JHB#*J*ffi-Lttl>»£\ y- F y — F 7 9 
aW7 9 btefcit^y- F»P^|fi 109aMlO 

9 b j; n , -5-n-pn^ijM^tb^i5 1 o 9 ^^ij^&ti 
tijy -5 «t -9 ^^jMttaim^A^tj^ns tttiz, '< 
^mmmm^&i 6 a&w"? 6 b^. ^<^mmmi 
itBt^iS7 6 asy'7 6b<D*tm\&*n?nmm 

20 77$n^ 0 M'xS*^ij|+a#^fa7 6 aXt/7 6 bT 
(4. y- F^iJfP^S 1 0 9aMl 09b J; 0 l+H#B#JiJ 
Htf7^A<A#3ft5£, '<XS¥B#^JItH##IS7 6 a 
S^'7 6 b(D7^tm^tn^nthtl^7 8 aSt/7 

sb^aLT, mtm^m^i 1 2^ai^$n^»o 
[0128] i^sij^m^ai 1 ±iBi^jijMti 

difH^-^A77 $ n^> t , ±15/<xS*^iJ!tB#¥Ifi 7 6 
aW7 6 b «fc 0A77$n^^n^ - n£7)^^'X(7)S¥ 

ttth*nA:l$SiJMUS2©*7-b-y FfgtLT, y-F 
30 y-F 7 9 bco^ 1 coy^ Axy >7°4-7+T'y F^f37 
b^tb77$n^» 0 7^7?afX^7"'V F 

co £§m * ^ i ^sp x p B i » s^B#^j i tn $ ft * 

t > S3mf<y?MCRl 0 0frb7-f7?otX 

/<y-y F^fsaft, y-F y-F 7 9blc§ft$n 
4. 

[0 12 9] U<T. 7^7?DtX/^'v FcoiMSff 
li, JififlJcoy- F y - F 7 9bTlt fit 1 ©y -f AX 

y>7°^7-b-y V^WLl 1*XS> >7"(C, fe^SE 

5>co 3 y-r y^t urco^ 1 coy7-tr y Ffit, ^Fg|5/^' 

40 xralCO^iMt LTC0fg2 C0y7-fe-y F ffi t £#0* Sffi 

ti, 1 cUHtff coftfpyiTbftTTM v y 

X/N-y.y F*WH$ft^o 

[0 1 3 0] -75. SfffPJjcoy- F y - F 7 9 aTtt, 

y^Axy >7°tciDx.f>-n/cm 1 ot7t7 f f a <h m 2 

CO^-7-b y FfacOTt/clj 1 , /^y-y F Zmtt Z> 9 4 5 > 

F^^fat^o ftftWlcti, *H9>immZ&l 4 
(4, /-fy-y f com 2 ^7 y'icaSft^y^ y;uaic, y 

Y AXy >7°(;ft^gSy'f' y;L-, Sy'BtJiJMi: ltad 
50 A_htitz% 1 tS2 C0^7-fe7 Fffl^r^gL, CCO^D® 
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l tz mwm> uia (owrnm t -m- % & f n Mt 

fy£ft-9„ -twflSii, WfeoBBl t mffi<n9))ff *<ft b 
nr. 7^7?ntX/^7 FAW^'X 2 1 J; 0 §{3 

[0 13 1] ;«J;t(:, *H*ro^|g3 icfctt-S/^ 
•y Hfe^B 3 0 0 ti, S¥B#»<X 9 6 ft 

F y- Kro^-tSWJijt;:, ftiico-y-'i' ^bvxyy- k 

- F J- KA^^tt, 7YV)otX/<v-7 

fa £ft 9 ftgfl/ < x p B lT«iiB#£ij Sr |S|- i ^ -5 ^ £ #T 

[0 1 3 2] itz^ /N-y-v HEJMSB 3 0 0 (i. B$£iJM 
fcHJ^K l l 2 h y- KT-ti, 7 

^V?ntX/^7 h»i2£§m£ftT?Fgfl'<X|Bj0>B#?ii] 

MfcfctiiU SfSiiroy- f y-KTti, (E2§asE-»M 
7 ; 1/ £ $ tb $ n tz B# S i J m <D ft tz ( 1 , 7 -f V 9 a -f x / <>r 

■v Fro, gco^M-x^ote^^, ^46^oa^-a-/;o 

[0 l 3 3] Sit, ±lB#H«EOff^T^L/c/^y 
FEiiMSH(cJ;£M°y.y hfe^l^V7 F7x7lcJ: 

— r 4 x y r- 9 mmmmzmmt zx^iztzz 
ata l n > t° i - 9 -> x r a \z h ^xmmzmmt * 

[0 l 3 4] 0 1 7l±, ±IH§H*cO^O^"'r y Fife 
±15^^" •» Fig^teI7a7'7A£;f&S$Lfc 
7a y t-fanfflOT, 3 > Ca- 9 v Xt A (I 

£ , omM-fzt%'&im.wtztzt!><Dmr'&z 0 mi 7 

(a) li, 7D, t7— rVXyWiEffi^b^/c^t-ti, StM 

W7D7f-?u?W^U Ell 7(b) 
(i, |7D 7 f-f-fX7*Ml5fl7t-7 7 h CO^iJ 
£/TXTl^*. ±lB7a.y t-7-fX^FDI±, ±1B7 
□ >y f — f* a7 ?:7D 7 tf-rVxn-XF 

T r tiftS75[S]l- l 6 W-fey y S e K#Id$ftT^4. 
fi£oT\ _k|E7°a 77A5rH«Lf;7D7 t— F-e X y 
FDTU ±E7D7t-fVX7tftD[± > ^CD±!^ 

9IO^?*ftfc$# (-fe?*) Selz, ±1H7°D7'7A 

HI 7(c) ti, ya-y t'-f 1 * Z7FDlzttirZ±B-7' 
a VvUCDUB, M7o.y f-f-fX7FDl:ffiiL 
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7c/<7"7 hte^H7°ay"7A^ffll^c77 F 7i7(c 
«t 5 / y F teiiMii £ ft 7> /c J6 * ^ L T ^ -5 . 

[0 13 5] ±IB7°Dy"vA£7D.y f-f-fX7FD 
(clHIi-T^ii^-ii, 3yfi-?yXf/»Cs /6^±IB 
/^ •y h fiiifcl7'a ?*7 A i: Ltrof - ? 7 a y 
f-f-fX7 h*7-f 7*FDD*)*rLT7D-v f-f-fX7 
FDi:»liit'. S/c, 7D7 f— 7VxyFD(clBli 
Snfc/^'y hfeMMII7ay"7>A!ci: 0, ±13^°^ y 
hfi^aVf^^yXfAC s^^«fS1-4Ji 
10 fa-li. 7D7k-rVX7F7^7'FDDi;J;0/^7F 
teJS^H7"a y"7 A^7D7t'-f<X7FDA^I^ 
Hi nyfa-^yXfACslCD-Ktli. 

[0 l 3 6] ±1B^T(±, f-yiBtl^Wjl 

ftf'J tiT7D 7 t-f^c x y ^^tf /c^\ ytxv x y 

S:ffl^Tfc±iH7D.y f-f ; 'i-xy(7)ii^'t|H]f||(C7 7 
h7x7l;J;^/^7 Fte^MH^ftT 
$ : r-yiBtt®ftti±lB7 , cf 1 ^ X7^7D7 t- 

f-^xy(z|5I^tOT'ti^<, IC*-h\ ROM77-b 
■y hH, 7°DyvA^|BHT'#-i)i,roTS)ntf<!:*OJ;o 
20 ttfc©T{>J:<, ^nbOr-yiBli^^ffll^j:!^ 

Tt, ±lB7D.y t-T f <Xy^^ffl^^if^t|5)ti(C 

7 7 h7x7i:J:S/N-7-7 Fft^MII^^T-^Ci:^ 
[0 13 7] 

[%Hfl(7)%m3 ^±»J;t(c. 1S*JM1 tcIBttro^H/llc 

f&&/N°T'y hte^SiCitllf, 7i , V?DtX/^7 
F<7)fE^Hftf^W1"^^ l *^|n (n(i2«±C0g,^ 
S0©^^<XO^ ffijft©Sj ( j HI A^n©@i 
ft) OW<X^f>. ftW.O^k (kt±l^bn©{£« 
30 WgMft) c7y^/^'x^7^vya7-X/^7 h^rteii 

k(D9\-ffi'<X^(D7J 7 y □•7-X/N-7-7 hCOteiTl^ft-9 
W^Xt, ±15»^Xt, ±iBSSlfr&SSn0#tt 
»/<xt«rft«iL, g^ro»<X/5t>\ ±isra^x 
7^7?DtXA , T7 Fro^gfS^fto^ l 
frt)|n (nil 2J^±Wg^ft)wy- h y- Ki, 7-Y 

v7otx/^ y \-(D&&m&fr>>&M<Dni t&m<D 

m k <D9\-W < x <73 PbI T- , 9^ < X © SPB^iJ $r ^ $ ^ 

mm^t, *%irz>b<Dtuz(Dx\ mtt&tt.&< 

40 ZlzimZtltz 6 3 ^±(77^111^^, /n'X 'J -fe y F |c 

n &m<n cpiT^r* i; * z t U < , 7 -f 7 y d -r x/n- v 
•y F wffi SteiH ft t z t if X § £ 1 1 ^ ^ £ Wt" 

[0 13 8] 1**112 (HBic»^Hj|[-ff^/N-/ T . y 

glcfcl^T, _hlBS 1 4^in©y- F J- K(±. g <i 

©^pp^x, /S^iB^u^b^/N'y-y vcnm^it 

^rfto^ 1 ©yN'y^y FilSm^St, Sff$ti/-c7^7 
yDT-xyN-y.y Ftcy^ Axy >7>'#snTi^^^s 
50 *\ ^*yjg-r^y^Axy >7«#®t, ±isy^A 
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£ , £ fttzlMJJ u x ? >7°»j4Sttfgl-S^ 

Hf*?* 1*7.9 y-T t-^fSt, te^$fe^/-ci± 
teiMjco $8 , St; W < x t ©£§fl (c ffl ^ £ titfg t 
£ a frig 2 co-s y ?'£7^ V ?ot^ 9 b \zttW$ 
£ W<X^y mfJD^fSt , ±iBSB 2 y r^f^P 

Si:, ±!BH 1 ffl^'JfgCtStt^nfcT-fV^Dt 
X/^y Kcf^in$nfeS2©^-yyS:itSS*L, ^1 10 
<D* * U ^IS^^RSIJ/^X^CDT-f V7afX/^7 h 

@ bC0^gp/^X/6^§fgL/c7'f V ^D + X/^'y h 

T% gft*ftSP'<*MT7-f V?ntX^v-7 hOTfflS 
K^TCt^T-^ 6 3^±«i»'7YV7 
□tX/^7h ©ffi5if£££ft Tlt^T^tl^iill 

bmm&M^^titi, mmm \ £/ci±2icfB«ro^yy 20 
hfiisticfc^t, ±ias 1 frbfnoy- h y - H 

li, F*9SP'<X&SK*l57'f V ^af-X/^'y h <fcOft£ 

L/c7^ V?Dtx/^7 h*g <*NaStfit- 
4 / : 46 (7) 7- +■ > * ; U 7 > / < * fiift -f £ U v X * ^ IS t , 
tfaUc7-f 7?atX/^7 hCD/^V'y b^'y?*£, 

±ih u v x tm&frh © m# ics^sassw. 4 ^ y y 

•g&A^Kfc, ±|2/<y-y K7^0t^^fc7 
ry?ntX/^7 b3rt§ffi1-£lf?2<7y^ U^Kt, 
±1BH2 ^7 yi:t*n*t^ 7/MR£, ?^AX? 30 
>7l:t4Wt7t7 Mfit^QKU ZiDlmW-Ltz 
fit, ^^©S^^M 7;b££j±!RT£7^ 
Jt«¥g £ , ±fEH 2 © y t 'J 3 ttfcT -f v 

?D^-XM°7-'y h£5fcSS*U f =E 'J^Sfrfcg 

^£?f!2 ©f^ti}L»P^K£, ^L, ftSWxA^ 
SiL/:7l'V?atx^-y-7 h£, @£©?fg|WX^ 

/ < X |Q T 7 -f V 7 a f- x / *>r -y h © fflSfcil * ft -5 - £ 

6 3^±fflWT7>fV?Dtx/^7h 40 

[0 l 4 0] £/c, It*iI4 EcIH*O^Bj!^jf^/^.y 
hfe^g!Cj:n^\ It*IIl KfB*©^"^ HciSK 
itlcfc^T, ±IBp]S^&ti, ^M*xtl±34S.LTB# 
HSfctrBH-^IB l ©B#It#®£, ±ES l ©B#I1«£ 
**t lt, ±fBttSB>'<xroB#ii8£i^»j3tf */<xsm 

«TB##&t, £if±.i>3t^®£t£t©t L/c 
©t\ fta$y < x n TS^^iJ £ |W| W $ -£ * z. £ # 
T§, 7r;?atx/^7 b©ffl5$£££ftTC£# 
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[o 1 4 i] ttz, m&ms [zmmnwrn^^'^Ty 

MciMSBlCtftCf. I**II4 (c!B«»^-T'y bfc£=£ 
B#I+? &© jS-flSSiJ £ > ±15 W s ' X ©S«|iJ £ * , 
^SP' < ^ P^SW^J S: [W] — $ -£ 4 i t # , 7 -f 

7 7 DtX/N-y 7 h ©ffiSfe^^lf 9 d t 4 t ^ 

[0 l 4 2] Sfc, If*I16icE«©^Bj|[c#^/^.y 

/N'xroS¥^iJl^ ffiw»s'x0*¥^ij^|3)^$^ 

^vX^X-FtcWi^-pfcy- h y- H't> ftfiO^ 
gP^X^OlfflT, 7^V?Dtxn'Y 7 hWtlSK^ 

[o 1 4 3] ttz^ tmmi iztmnmmzfcZ'Or -j 

< X <7)S*B#JlJlC , ffiO^SP/ < X C0S*K!FglJ 
SC$-a--5C t trot L/-c«T% 7^ 

*J*P|-lcU^<Tt, 7^7?D^-X/N t 7-'y hroffiS 

eai^ftoc t^T§^ t^o®$k*fitZo 

[0 14 4]*/=, li*^8KfB«rofP£lc#£/N''r-y 

•y hte^gdfc^T, ±mmm$m±, m><xo>v 

1 7>immty h»ft, 'Ptt< £t>TVL4 t'y^ 
?atx/^7F rofflste^^ft oW^P^roS^ 

SiJ * ? |H]- 1 /J: 0 7 -f 7 7 a -f X / ^ -y h <D ffiSfeil $r ft 
[0 1 4 5 J £/c, «*II9(c!B«ro^[c^^/N'7-'y 

MSc^Ktctntf, it*Ji4^t. 8ro^-rn^icis* 

ro/^y hfe^^Si^fcv^r, ±IBP]ffl^St±, 7-f 7 
?otx/^7 hrofEcl-y-'r 7;L-*|4©|slffi|f)t^W-f 
&Z tZftmt-fZ b(Dt L/3C0T-, I/i4W/UH 
T-7^ 7 7atXA - 'T7 hWffiSfe^^fto C t^T# 

[0 14 6] 1S*IM1 0lcfH«ro8BJ!lc&*/^ 

•y hte^KMlc^nii, ft*il 2 \z%m<D>*T -v hfe^ 

/ < X ^ t) ±15* k © ^gP^ ^^.yh^gm©!: 

IE 7^ AX? >7°lZj)\}%i~& Z t &W$,ti~6 £>(DbL 
tz<DX\ 7^V?DtX/<77 hro^-f 7;ut, gfSiJ 

©y- h 7- Krosm^ij mm^^9)D t%m-iz 
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[0147] st, mt<M \ i \zmwL<o%m\mz*'r 

•y ME^Stctnif, ff*il2 KtBttroxy-y ME3! 
SgCii^T, ±121 j »^/^(7)SW^Jt, ±|B 
H k ro^»/^ro«Hli$SiJroMi-«t 0 MfcZti&m 2 <d 

Fffi£^t£H#£lj^ttiyg£^U ±12? 
•f AX?>7"t7t7 h^Sti, ±|2l 1 0t7t7 F 
fit. iES2© + 7t7 HifcSriDWLfcfiSr, ±12 

^^-S^SP/^W^T'f 7 7 ay X/N°7" v FW*IS 
[0 14 8] Iit*lJU 2tclB««^i;^^/^ 

y hte^gt^ctn^ i o , t /ti± i i tciae 

©Ay^y HE&gaicti^T, ±121 1 MS 
«T\ 7-f7?afxn> 7 F©y-f 9 lit, gMffl© 

[0 14 9] ttz, mmni 3izmm<D%mizm^>r 
y vmm&m^Mi, tmm 10, ttzm 1 ici2« 

(D/N-y.y HE&gaicfc^T, ±121 2 ©±7-fe'y Fffi 

i±> S^y-f 9)\<m'e&Zz.t$:ft&£tZi><Db Uz 
or\ 7^V?atX/^7 hcD+M gftfj© 
y- h 7- K^SiWJ (S?fy^ 7/1) i: ^r|5]— tc-T 

[0 l 5 0] Sfc, mmMl A\zimo%Wlz&&'i'r 
■v Ffc^gty W*31 1 frb 1 3 ©^-fn^KiBttfl) 

2 WB#ft^St, ±IB1 1 4»f.»n©#y- F 7- F=fc 

£WU ±IB!B 1 frbln<7y#»<Xfr<i±15l*] 
gp/<x^©T'f v?Dtx^'v hcoKJ7i?r|f7 trot 

(7-F) Tli, ilfSfMH (7~F) .1:97^7 7 
a f X / n" 7- 7 F #j&fB $ ft /cJ« {i gflf 6 Z. t tf-e 
P^-S»7 7 ^<xrBlT©7^ VJ'atX/^n F ©ffi 

steel * < 7 z t w-z § * t i> 7 $n £ 
[oi5i3 ii*iii ^izmmnmniz^^T 

•y Ffec^gl^ftiy !f*ill 4 IclBKw/N-y-y Ffc 
j^glcfc^T, ±I2m 1 «S!^tb LfHOffiP^fSii. ±!2 

Mfy^ 9nt^ ±ibi i ©/<y-y h&g{i#®#7>f 
(su y-r 9 )im<-&Ltz\%iz/<zz<mt zw** 

hB»<m^m^tht} L, ±I2l*]£|Wx!^f^K 
«t O/^iffliA^bn^i:, ±121 1 coy^ U f-glc 
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M$nt^^7^ V ?a + X/"v°y y F £»<x^£ 

tiiy^j;7^$ijfflL. ^y^^y^ FSr&aiUM. 
±i2»<xiij?^s^y^ ^)iy>mmrtbti 

T£troT*9, ±IBra/^XlHf¥^St±, ±12y^^ 
;u y XS-^yAtj $ ft £ t , p^gpy n'x £g* L T 

F 7- tic J; 

0, ±121 1 *^Sn©MaS'^i:<t5W^offi 

fcfflT?, §fSiJ«#H (7-K) t?i±, ^{SiJrotili 
io (/— F) <t | 374 , 7?Dtx^'v"7 h y^fs $ ft/di 

7 d -f x / < 7- -y h roffiSK^ $r ?Jf*s < It 7 z: t # T # 

[0 l 5 2 3 It*ill 6 t^!2«ro%0i!(c^^^> 

aisaictjv^T, ±ihi j ©^^'xy^±i2»<x 

^T>f V ?atX'^'j h Z&mt&M, ±121 1 »y 

* y^aii, ±i2»<x©/-;xfgfflffi^»#y^ST- 

©JWIHI, 7^7?atX^'y-7 FmWy£ ^COT'*^ 
20 :i^ttStOiL/:»T\ SfSfJO^H (7- 

SfffJ»«t5 (7-K) 7-fV?DtX/^7 F£ 

[ 0 1 5 3 3 11*111 7 t|B«©5S^(cft*/-?y 

•y hfeiM^glcJ:n(i\ 1 5 (c|B«c7)/N°y 7 hfi 

iM^g ic fc ^ t , ±IB^gp/ < X ^ b ±121 k < X 
^7^y ^Dyx/N-y y bznmt&m, ±12^2©^ 

30 &Z.tZft'$Ltt&h<DtLtz<DX\ 7M77ciyxA 
y y Fir, ^mffl'J ro^gp/ < X «5 »!pB#^iJ ic IsJSfl $ T . 

gfSilwfitg (7-f) ^t4:t*y^a>7 
as?rwy^ 0 

[o i 5 4 3 ttz, it*iii aummamwizvkz't'r 
y vmmm.\zMi, ft*ill 6^E««^y-y FK 

^satcij^T, ±ibi i «^ y^an, f i fo7 

tOtUWf, JHfafflHrofl&SS (7-F) J;ty7^7 7 

Dtx^T7 Fy^fi$ n/ciwic, gfsfflijwffin (y 
40 — f) 7^v?Dtx/^ y F^te^y^^tyT 

[ 0 1 5 5 3 S/c, IS*lll 9 lcl2«W%a^(cif ^/N'y 
y HE^aiCtntf, ft*Ill 7 (clHicro^°y y Fte 
^Slcfc^T, ±12^2©7t 'J^Sti, F I F 0 7 

»N'xroSp^iJiz|S]^$yT, Sflfflro^its (7- 

f) ^teiit^xit^T^^i^o^sir^y^, 

[ 0 1 5 6 3 £tz, lf*iI2 0 iclBKro^Hflic^^,/^ 
50 y ME2£ggi;:«fctttf, If*i@ 1 9 (c|H«ro/N'y -y hfe 
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m^mi.: fcox. ±tm 2 ©y =e v^isti. ±iera/< 

gPAxi£{iT7}llLTfMflt£Mffi (MtigMfO ©F 

I F 0**V¥&J:<om$.£ft&t><DX*fo&zt%:W& 

ttzt>(DtLtz<DX\ mmwtm (y-K) ^b&fs 
mmnm&nwm (y-K) ^mxmmt 
[o 1 5 7] if?*i!2 1 [zimnmmm&t^ 

35/ <x (i^-*!t§© ax t& £ c t t 1 -5 & © t 

Ltz(DX\ i/^W^ffltfflT-fVJ'DtX^y-; 
[0 15 8] S/c. 2 lz&mco%WlzfoZ'Vr 

% 1 fr^n©^^**©?-* 7?DtX/^7 h»y^ 

&m u - h © ma © i / 2 my X & Z> Z t Z t + £ 
h<DtLtz(DX\ ^m$> < x xm^Bm u - h -> x 

O & t # <D/<>r -v Y ££Tfci£T^ Z t £ t P ') 

[o 1 5 9] ttz, 11*112 3 [zmmnrnm^m^'r 

Sglcfcl^T, ±§ES 1 /7^S§n©»<X(±v'J7^ 
M'xr-afe 0, ±IBl*l9Wx(i/N , 7 i/;i/A'xt-*^;t^: 

#mt-f£t©t Ltz(Dx\ m&m\y- b^m^m^ 

z t tfi x # „ m ta & 9\U' < x Pt5 r* © 7 V ? n x / *>t 

[0 16 0] it*il2 4 (c|H«»^(c^^/^ 

■y HE^S^«fcnif, 1 tcfB«ro/N'V'y h teiH 

gfiKtS^T, _hfBH 1 *<iSn©^3/<XO/^?n 

y ? t±feflSP/<X©/<X?a.y ^li, |s]-^ L < (±|b] 
l?n 7 yT^it^^t-f 3 &©t Ltz(DX\ m 

[0 16 1] 11*112 5i:fEtffl?IW:i5/^ 

■y hte^Sgl- J;tl(±\ IMH 1 fr£> 2 4 ©^fll*!: 
lE*©^Vy r-e&ggKfc^T, ±|2^ 1 franco 
^SP^'Xti, 1 EEE 1 3 9 4 ->'J7;l//<X-?*«Ct 
ZftWLttZ t©t Ltzff)X\ mte&9\-$f>'<Z?£\X<D7 

[0 1 6 2] ife, fft*if 2 6(=ia«a>5EBBi^-5/'?y 
■y hfe^Hlc J:n«\ ff*II 1 frh 2 5 ©^"ftlfric 

U S B (Universal Serial Bus) -6 it 

^iSit^ trot U/c©T, Mfc^gBAxfflTroT 

^V?DtX/^7h ©ffl2|££ 0 i t *< T # 4 t 
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[0 16 3] ttz^ mm%2 1 \mwL(owm&Mm 

fr^Sn (n(±2J«i±rog«aS) ©W'^O 
^1, ffiSro^j (jtil^bnrog^S) (D^p/^'x^ 
ffS»Ik (kl± 1 frbn»g«l() ro^g|3/<x^ 

7^v?Dtx/^7 h ^te^t^/^'y hfe^Ma^ 
io y*7wt it*ii i frh 2 6 ©^-fn^jcise 

h<DtUz(DX\ WimU><7.\^mZHtz§ 3^fJX 
Ctft<, 7^f7yD + X/^7 h©ffi5te^5rtT-7 3 
[0®©ffim^l^Bfl] 

[El i ] *^sfe©m?J, i ©y- h 7 — K 2 4 ©IM^tk 

t7D >y ?g)T* 

20 [0 2] *HJfeO^Ji l Stf 2 ICfcli 4 / < Xgi£B$*iJf+ 
B#^IS4 ©Pf3c5r^T7'a y 
[0 3] 0 3 (a) ll, I EEE l 3 9 4 v'J7;U<X© 
7r/7DtX/^7 r^/n1-«ig0T*O, 0 3 
(b), &y'03 (c)H, DV/^'y b©^'y?'g[S (7^7 
?DtX/^'v K7?', C I P's-ySO ©-fij^r^t 

«ii0-e*4„ 

[0 4] 0 4 (a), Sy'0 4 (b)l±, DV^^7 h©^y 
(7-f 7 y D-7-X/^-y h-^ y C I P^-y JT) 

(D-m^-tw&mxh^. 

30 [0 5] 0 5 (a), Sy'0 5 (b) l±, 7r/7Dtx/^ 
y h$tflIlcWiD$n, »^'Xt^<Xt©^gfS© 

[0 6 ] *mmmm i *^ 3 ^^-tj-^m lc^yf 

IS 9 . Sim 2 © * =& 'J l 3 ©«)S?r^T7"D . y ^ 

[07] *%B£©*+>-^ y;b$ijfp^nff ^i^Hfl-r^»/cfe 

©? -f L=f-*— 

[0 8] y^ijfPMISIf^^t^/'cfe© 

40 9 <U=f-*- 

[09] ^mmnmm 1 ^-^^2 t:iij^^7 ht^ 

[0 1 0] ^.W&ommz Kfctt'S.Y- h /- K 6 4 © 
[Hill] *^roJfJM2(cfcly-*^2©y : &'J 6 0© 

[0 1 2 1 tmwm 3 tii^^y- h y- k 7 9 © 

P)$^/TsT7"D y ^0T'*4 O 
[0 1 3] *^Jfe©^,«3^ii^4/<XSW^JftBt^ 
50 IS 7 6 ©#ffi££^T7"n . y 



ftffl 2 0 0 0 - 3 3 2 7 S 
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[Ell 4] *Hfife©^<§3 iztsttWrv b3fc^B3 

0 o©#fj$£^T0-?*£ o 

[eh 5] *mn<D'*'rv tmmm&t^ mmom^ 

( 7 - F ) $ *ifc«S©fl.g|$> < x £ 

-f0T*£>£„ 

[016] *^w/^.y Me^sgi:, mwms 

( 7 - K ) AW $ ft fcJS&Wftgp/ < X <h <Z)|»J 

[0173017 (a)#tf(b)l±, ±iH£fSitS©Jgll©/< 
7y FfeiiMl?:3>fa-?yXfii:J: Oljo/cto 
CO / n- v- y b i|fc£&S 7° n 7'' 7 A £ L 7 - 7 IBilffi 
&T-&r>, 0 1 7(c)l±, ±IB3Vf a -?yxfA5: 

[0 1 8 3 0 1 8 (a) , RlfM 1 8 (b) U, I E E E 1 3 

[0 1 9 3 0 1 9 (a), RVm 1 9 (b)(i, S£#0>, I E 
E E 1 3 9 4 v U 7;U/N'Xifitf ( 7 — K ) £ O&fflEffl 

1 , 2 0 3, 2 0 4 W<X 

3 H 1 <Z)7-f 7 7 DtXA-'r.y h^fl^fS 
4,7 6 /N*xS*?B#SijitB#?IS: 

5 m\<D9 4i**9's-r$m^® 

6 Slffl?^AX?> 7°jig^ttJ^IS 

7 W 1 «7^ Ax 7 >7^7-tr y h^g 

8 W^X^^r-f^D^S 

9 minttv^m 

10 is i ©si*ai l*jw#s 

11 ha^s 

1 2 ^y7*«#$!;L^j£ 

13 Sfl 2 KM t U 

14 ?)\,mttm®. 

2 1 |A]gPAX 

2 2 SI <DB#ff#l8 



2 3 W^xMl^g 

2 4,6 4,7 9 y- h 7 - 

2 7,8 3 W*)W^& 



2 8,29,30,84,85, 

3 2.3 8,4 1,4 4,4 7 

•y 7" 

3 9,42.45,48 
1 0,4 3,4 6,4 9 

f-?7-f-;H-* 
f-KRC 



3 3. 
3 4 , 

3 5 
3 6 
3 7 
5 0, 



8 6 *7>7^K: 
7^ V^Dtx/^- 



M/CRC 
C I P^y 7' 



- h 7- 7 



|2^>7 7" (ft^'X^y 7") 
53,67,68,69,70 FIFO^'J 

6 6 mm^mm^m 

9 2 Xfyf 

9 6 mmmm><* 

0 6 

0 7 H 2 ©BSft^fg 

0 8.113 U y'X??g 

09 Y-vm'mm 

1 2 B^ijH^ai7-f2 

9 8, 9 9. 1 0 0, 1 0 1, 1 0 2, 1 0 3, 1 C 

1,2 0 2,2 0 3 ®*m% 

2 0 6 7;UX7- h/N'^-y h 

7-77"U7^y7X»^ 
7^7 7 0 7X^7 y h 

7-7x> khan 

> t'a-?yXfA 



2 0 7 

2 0 8 

2 0 9 

2 1 0 

C s ^ 

D 7D 

F C 7 
F D 
FDD 
S e 
Tr 



f7X? 
7Dy t-77 X77-X 
7 D y t-77 X 7 
7D y L-77X7 h'7^7* 
ir7 7 

177? 



[0 6 3 
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